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Introduction

Scientific and Technical Aerospace Reports (STAR) is an electronic abstract journal, listing citations
with abstracts for aerospace-related reports obtained from worldwide sources. It is electronically
published biweekly and announces documents that have recently been entered into the NASA
Scientific and Technical Information (STI) Database. The documents are of the following types:

 NASA, NASA contractor, and NASA grantee reports;

* Reportsissued by other U.S. Government agencies, domestic and foreign institutions,
universities, and private firms;

e Trandationsin report form;

» NASA-owned patents and patent applications

» Other U.S. Government agency and foreign patents and patent applications
» Domestic and foreign dissertations and theses.

Also included are two indexes, Subject Term and Personal Author. The Subject Term Index is
generated from the NASA Thesaurus terms associated and listed with each document.

STAR subject coverage includes all aspects of aeronautics and space research and devel opment,
supporting basic and applied research, and applications. Aerospace aspects of Earth resources,
energy development, conservation, oceanography, environmental protection, urban transportation,
and other topics of high national priority are aso covered.

Abstracts in STAR are categorized by 10 mgor subject divisions that are divided further into 76
specific subject categories. The subject divisions and categories are listed in the Table of Contents
together with a note for each that defines its scope and provides any cross-references.



SCAN Goes Electronic!

If you have electronic mail or if you can access the Internet, you can view biweekly issues of SCAN
from your desktop absolutely free!

Electronic SCAN takes advantage of computer technology to inform you of the latest worldwide,
aerospace-related, scientific and technical information that has been published.

No more waiting while the paper copy is printed and mailed to you. You can view Electronic SCAN
the same day it is released—up to 191 topicsto browse at your leisure. When you locate a publication
of interest, you can print the announcement. You can also go back to the Electronic SCAN home page
and follow the ordering instructions to quickly receive the full document.
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Table of Contents

Subject Divisions

Document citations are grouped first by the following divisions. Select adivision title to view the category-lev-
el Table of Contents.

A. Aeronautics H. Physics

B. Astronautics I. Social and Information Sciences
C. Chemistry and Materials J. Space Sciences

D. Engineering K. General

E. Geosciences

F. Life Sciences

G. Mathematical and Computer Sciences

Indexes

Two indexes are available. You may use the find command under the tools menu while viewing the PDF file
for direct match searching on any text string. You may also select either of the two indexes provided for search-
ing on NASA Thesaur us subject terms and personal author names.

Subject Term Index
Personal Author Index

Document Availability

Select Availability Info for important information about NASA Scientific and Technical Information
(STI) Program Office products and services, including registration with the NASA Center for AeroSpace In-
formation (CASI) for access to the NASA CASI TRS (Technical Report Server), and availability and pricing
information for cited documents.



Subject Categories of the Division A. Aeronautics

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

01

02

03

04

05

07

08

Aeronautics (General) 1

Includes general research topics related to manned and unmanned aircraft and the problems of flight
within the Earth’s atmosphere. Also includes manufacturing, maintenance, and repair of aircraft. For
specific topics in aeronautics see categories 02 through 09. For information related to space vehicles
See 12 Astronautics.

Aerodynamics 1

Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings,
and control surfaces. Also includes aerodynamics of rotors, stators, fans and other elements of turbo-
machinery. For related information, see also 34 Fluid Mechanics and Heat Transfer.

Air Transportation and Safety 3

Includes passenger and cargo air transport operations; aircraft ground operations; flight safety and
hazards; and aircraft accidents. Systems and hardware specific to ground operations of aircraft and
to airport construction are covered in 09 Research and Support Facilities (Air). Air traffic control is
covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety; and 85 Technology Utilization and Surface Transportation.

Aircraft Communications and Navigation 5

Includes all modes of communication with and between aircraft; air navigation systems (satellite and
ground based); and air traffic control. For related information see also 06 Avionics and Aircraft Instru-
mentation; 17 Space Communications; Spacecraft Communications, Command and Tracking, and 32
Communications and Radar.

Aircraft Design, Testing and Performance 6

Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft
testing, performance, and evaluation, and aircraft and flight simulation technology. For related infor-
mation, see also 18 Spacecraft Design, Testing and Performance and 39 Sructural Mechanics. For land
transportation vehicles, see 85 Technology Utilization and Surface Transportation.

Aircraft Propulsion and Power 9

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compres-
sors; and onboard auxiliary power plants for aircraft. For related information see also 20 Spacecraft
Propulsion and Power, 28 Propellants and Fuels, and 44 Energy Production and Conversion.

Aircraft Stability and Control 10

Includes flight dynamics, aircraft handling qualities; piloting; flight controls; and autopilots. For re-
lated information, see also 05 Aircraft Design, Testing and Performance and 06 Avionics and Aircr aft
Instrumentation.



09

Research and Support Facilities (Air) 10

Includes airports, runways, hangers, and aircraft repair and overhaul facilities, wind tunnels, water tun-
nels, and shock tubes; flight ssimulators; and aircraft engine test stands. Also includes airport ground
equipment and systems. For airport ground operation see 03 Air Transportation and Safety. For astro-
nautical facilities see 14 Ground Support Systems and Facilities (Space).

Subject Categories of the Division B. Astronautics

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

12

13

14

15

16

17

Astronautics (General) 13

Includes general research topics related to space flight and manned and unmanned space vehicles, plat-
forms or objects launched into, or assembled in, outer space; and related components and equipment.
Also includes manufacturing and maintenance of such vehicles or platforms. For specific topicsin
astronautics see categories 13 through 20. For extraterrestrial exploration, see 91 Lunar and Planetary
Science and Exploration.

Astrodynamics 15
Includes powered and free-flight trgjectories; and orbital and launching dynamics.

Ground Support Systems and Facilities (Space) 22

Includes launch complexes, research and production facilities; ground support equipment, e.g., mobile
transporters; and test chambers and simulators. Also includes extraterrestrial bases and supporting
equipment. For related information see also 09 Research and Support Facilities (Air).

Launch Vehicles and Launch Operations 23

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch opera-
tions. For related information see also 18 Spacecraft Design, Testing, and Performance; and 20 Space-
craft Propulsion and Power.

Space Transportation and Safety 27

Includes passenger and cargo space transportation, e.g., shuttle operations; and space rescue tech-
niques. For related information, see also 03 Air Transportation and Safety and 15 Launch \ehicles and
Launch Vehicles, and 18 Spacecraft Design, Testing and Performance. For space suits, see 54 Man/Sys-
tem Technology and Life Support.

Space Communications, Spacecraft Communications, Command
and Tracking 28

Includes space systems telemetry; space communications networks; astronavigation and guidance; and
spacecraft radio blackout. For related information, see also 04 Aircraft Communications and Naviga-
tion and 32 Communications and Radar.
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19

20

Spacecraft Design, Testing and Performance 28

Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal
and environmental controls; and spacecraft control and stability characteristics. For life support sys-
tems, see 54 Man/System Technology and Life Support. For related information, see also 05 Aircraft
Design, Testing and Performance, 39 Structural Mechanics, and 16 Space Transportation and Safety.

Spacecraft Instrumentation and Astrionics 33

Includes the design, manufacture, or use of devices for the purpose of measuring, detecting, control-
ling, computing, recording, or processing data related to the operation of space vehicles or platforms.
For related information, see also 06 Aircraft Instrumentation and Avionics, For spaceborne instruments
not integral to the vehicle itself see 35 Instrumentation and Photography; For spaceborne telescopes
and other astronomical instruments see 89 Astronomy, Instrumentation and Photography; For space-
borne tel escopes and other astronomical instruments see 89 Astronomy.

Spacecraft Propulsion and Power 35

Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary pow-
er sources. For related information, see also 07 Aircraft Propulsion and Power; 28 Propellants and
Fuels; 15 Launch \ehicles and Launch Operations; and 44 Energy Production and Conversion.

Subject Categories of the Division C. Chemistry and Materi-

als

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

23

24

25

26

Chemistry and Materials (General) 37

Includes general research topics related to the composition, properties, structure, and use of chemical
compounds and materials as they relate to aircraft, launch vehicles, and spacecraft. For specific topics
in chemistry and materials see categories 24 through 29. For astrochemistry see category 90 Astro-
physics.

Composite Materials 39
Includes physical, chemical, and mechanical properties of laminates and other composite materials.

Inorganic, Organic, and Physical Chemistry 42

Includes the analysis, synthesis, and use inorganic and organic compounds; combustion theory; elec-
trochemistry; and photochemistry. For related information see aso 34 Fluid Dynamics and Ther mody-
namics, For astrochemistry see category 90 Astrophysics.

Metals and Metallic Materials 47

Includes physical, chemical, and mechanical properties of metals and metallic materials; and metal-
lurgy.
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28

29

Nonmetallic Materials 49

Includes physical, chemical, and mechanical properties of plastics, elastomers, lubricants, polymers,
textiles, adhesives, and ceramic materials. For composite materials see 24 Composite Materials.

Propellants and Fuels 53

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures; and aircraft
fuels. For nuclear fuels see 73 Nuclear Physics. For related information see also 07 Aircraft Propulsion
and Power, 20 Spacecraft Propulsion and Power, and 44 Energy Production and Conversion.

Space Processing 54

Includes space-based development of materials, compounds, and processes for research or commercial
application. Also includes the development of materials and compounds in simulated reduced—gravity
environments. For legal aspects of space commercialization see 84 Law, Political Science and Space
Palicy.

Subject Categories of the Division D. Engineering

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

31

32

33

34

Engineering (General) 56

Includes general research topics to engineering and applied physics, and particular areas of vacuum
technology, industrial engineering, cryogenics, and fire prevention. For specific topicsin engineering
See categories 32 through 39.

Communications and Radar 58

Includes radar; radio, wire, and optical communications; land and global communications, commu-
nications theory. For related information see also 04 Aircraft Communications and Navigation; and
17 Space Communications, Spacecraft Communications, Command and Tracking; for search and res-
cue see 03 Air Transportation and Safety, and 16 Space Transportation and Safety.

Electronics and Electrical Engineering 64

Includes development, performance, and maintainability of electrical/electronic devices and compo-
nents; related test equipment. and microelectronics and integrated circuitry. For related information
see also 60 Computer Operations and Hardware; and 76 Solid-State Physics. For communications
equipment and devices see 32 Communications and Radar.

Fluid Mechanics and Thermodynamics 70

Includes fluid dynamics and kinematics and all forms of heat transfer; boundary layer flow; hydrody-
namics,; hydraulics; fluidics; mass transfer and ablation cooling. For related information see also 02
Aerodynamics.
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36

37

39

Instrumentation and Photography 74

Includes remote sensors; measuring instruments and gauges; detectors; cameras and photographic sup-
plies; and holography. For aerial photography see 43 Earth Resources and Remote Sensing. For related
information see also 06 Avionics and Aircraft Instrumentation; and 19 Spacecraft Instrumentation.

Lasers and Masers 79

Includes lasing theory, laser pumping techniques, maser amplifiers, laser materials, and the assessment
of laser and maser outputs. For cases where the application of the laser or maser is emphasized see also
the specific category where the application istreated. For related information see also 76 Solid-Sate
Physics.

Mechanical Engineering 80

Includes mechanical devices and equipment; machine elements and processes. For cases where the
application of a device or the host vehicle is emphasized see also the specific category where the
application or vehicleistreated. For robotics see 63 Cybernetics, Artificial Intelligence, and Robotics;
and 54 Man/System Technology and Life Support.

Structural Mechanics 82

Includes structural element design, analysis and testing; dynamic responses of structures; weight analy-
sis; fatigue and other structural properties; and mechanical and thermal stresses in structure. For ap-
plications see 05 Aircraft Design, Testing and Performance and 18 Spacecraft Design, Testing and Per-
formance.

Subject Categories of the Division E. Geosciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

42

43

Geosciences (General) 84

Includes genera research topics related to the Earth sciences, and the specific areas of petrology,
minerology, and general geology. For other specific topics in geosciences see categories 42 through
48,

Earth Resources and Remote Sensing 87

Includes remote sensing of earth features, phenomena and resources by aircraft, balloon, rocket, and
spacecraft; analysis or remote sensing data and imagery; development of remote sensing products;
photogrammetry; and aerial photographs. For instrumentation see 35 Instrumentation and Photogra-

phy.
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45

46

47

48

Energy Production and Conversion 91

Includes specific energy conversion systems, e.g., fuel cells; and solar, geothermal, windpower, and
waterwave conversion systems; energy storage; and traditional power generators. For technologies
related to nuclear energy production see 73 Nuclear Physics. For related information see also 07 Air-
craft Propulsion and Power; 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.

Environment Pollution 97
Includes atmospheric, water, soil, noise, and thermal pollution.
Geophysics 107

Includes earth structure and dynamics, aeronomy; upper and lower atmosphere studies; ionospheric
and magnetospheric physics, and geomagnetism. For related information see 47 Meteorology and
Climatology; and 93 Space Radiation.

Meteorology and Climatology 116
Includes weather observation forecasting and modification.
Oceanography 127

Includes the physical, chemical and biological aspects of oceans and seas; ocean dynamics, and marine
resources. For related information see also 43 Earth Resources and Remote Sensing.

Subject Categories of the Division F. Life Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

51

52

53

54

Life Sciences (General) 128

Includes general research topics related to plant and animal biology (non—-human); ecology; micro-
biology; and also the origin, development, structure, and maintenance, of animals and plantsin space
and related environmental conditions. For specific topicsin life sciences see categories 52 through 55.

Aerospace Medicine 141

Includes the biological and physiological effects of atmospheric and space flight (weightlessness,
space radiation, acceleration, and altitude stress) on the human being; and the prevention of adverse
effects on those environments. For psychological and behavioral effects of aerospace environments see
53 Behavioral Sciences. For the effects of space on animals and plants see 51 Life Sciences.

Behavioral Sciences 157

Includes psychological factors; individual and group behavior; crew training and evaluation; and psy-
chiatric research.

Man/System Technology and Life Support 159

Includes human factors engineering; bionics, man—machine, life support, space suits and protective
clothing. For related information see also 16 Space Transportation and 52 Aerospace Medicine..



55

Exobiology 165

Includes astrobiology; planetary biology; and extraterrestrial life. For the biological effects of aero-
space environments on humans see 52 Aerospace medicine; on animals and plants see 51 Life Sciences.
For psychological and behavioral effects of aerospace environments see 53 Behavioral Science.

Subject Categories of the Division G. Mathematical and
Computer Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

59

60

61

62

63

64

65

66

Mathematical and Computer Sciences (General) 166

Includes general topics and overviews related to mathematics and computer science. For specific topics
in these areas see categories 60 through 67.

Computer Operations and Hardware 166

Includes hardware for computer graphics, firmware and data processing. For components see 33 Elec-
tronics and Electrical Engineering. For computer vision see 63 Cybernetics, Artificial Intelligence and
Robotics.

Computer Programming and Software 167

Includes software engineering, computer programs, routines, algorithms, and specific applications,
e.g., CAD/CAM. For computer software applied to specific applications, see also the associated cate-

gory.
Computer Systems 175

Includes computer networks and distributed processing systems. For information systems see 82 Docu-
mentation and Information Science. For computer systems applied to specific applications, see the
associated category.

Cybernetics, Artificial Intelligence and Robotics 179

Includes feedback and control theory, information theory, machine learning, and expert systems. For
related information see also 54 Man/System Technology and Life Support.

Numerical Analysis 180
Includes iteration, differential and difference equations, and numerical approximation.
Statistics and Probability 184

Includes data sampling and smoothing; Monte Carlo method; time series and analysis; and stochastic
processes.

Systems Analysis and Operations Research 185

Includes mathematical modeling of systems; network analysis, mathematical programming; decision
theory; and game theory.
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Theoretical Mathematics 186

Includes algebra, functional analysis, geometry, topology set theory, group theory and and number
theory.

Subject Categories of the Division H. Physics

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

70

71

72

73

74

75

76

77

Physics (General) 189

Includes general research topics related to mechanics, kinetics, magnetism, and electrodynamics. For
specific areas of physics see categories 71 through 77. For related instrumentation see 35 Instrumenta-
tion and Photography; for geophysics, astrophysics or solar physics see 46 Geophysics, 90 Astrophys-
ics, or 92 Solar Physics.

Acoustics 191

Includes sound generation, transmission, and attenuation. For noise pollution see 45 Environment
Pollution. For aircraft noise see also 02 Aerodynamics and 07 Aircraft Propulsion Propulsion and
Power.

Atomic and Molecular Physics 195

Includes atomic and molecular structure, electron properties, and atomic and molecular spectra. For
elementary particle physics see 73 Nuclear Physics.

Nuclear Physics 199

Includes nuclear particles; and reactor theory. For space radiation see 93 Space Radiation. For atomic
and molecular physics see 72 Atomic and Molecular Physics. For elementary particle physics see 77
Physics of Elementary Particles and Fields. For nuclear astrophysics see 90 Astrophysics.

Optics 202
Includes light phenomena and the theory of optical devices. For lasers see 36 Lasers and Masers.

Plasma Physics 205

Includes magnetohydrodynamics and plasma fusion. For ionospheric plasmas see 46 Geophysics. For
space plasmas see 90 Astrophysics.

Solid-State Physics 208

Includes condensed matter physics, crystallography, and superconductivity. For related information
see also 33 Electronics and Electrical Engineering and 36 Lasers and Masers.

Physics of Elementary Particles and Fields 214

Includes quantum mechanics; theoretical physics; and statistical mechanics. For related information
see also 72 Atomic and Molecular Physics, 73 Nuclear Physics, and 25 Inorganic, Organic and Physi-
cal Chemistry.



Subject Categories of the Division I. Social and Information
Sciences

Select a category to view the collection of records cited. N.A. means no abstractsin that category.

80

81

82

83

84

85

Social and Information Sciences (General) 215
Includes general research topics related to sociology; educational programs and curricula.

Administration and Management 221
Includes management planning and research.

Documentation and Information Science 223
Includes information management; information storage and retrieval technology; technical writing;
graphic arts, and micrography. For computer documentation see 61 Computer Programming and Soft-
ware.

Economics and Cost Analysis 228
Includes cost effectiveness studies.

Law, Political Science and Space Policy 228
Includes aviation law; space law and policy; international law; international cooperation; and patent
policy.

Technology Utilization and Surface Transportation 228

Includes aerospace technology transfer; urban technology; surface and mass transportation. For related
information see also 03 Air Transportation and Safety, 16 Space Transportation and Safety, and 44
Energy Production and Conversion. For specific technology transfer applications see also the category
where the subject is treated.

Subject Categories of the Division J. Space Sciences

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

88

89

Space Sciences (General) 229
Includes general research topics related to the natural space sciences. For specific topics in space
sciences see categories 89 through 93.

Astronomy 230

Includes observations of celestial bodies, astronomical instruments and techniques; radio, gamma-ray,
x—ray, ultraviolet, and infrared astronomy; and astrometry.
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93

Astrophysics 235
Includes cosmology; celestial mechanics; space plasmas; and interstellar and interplanetary gases and
dust.

Lunar and Planetary Science and Exploration 243
Includes planetology; selenology; meteorites; comets; and manned and unmanned planetary and lunar
flights. For spacecraft design or space stations see 18 Spacecraft Design, Testing and Performance.
Solar Physics 248
Includes solar activity, solar flares, solar radiation and sunspots. For related information see 93 Space
Radiation.

Space Radiation 250

Includes cosmic radiation; and inner and outer Earth radiation belts. For biological effects of radiation
on plants and animals see 52 Aerospace Medicine. For theory see 73 Nuclear Physics.

Subject Categories of the Division K. General

Select a category to view the collection of records cited. N.A. means no abstracts in that category.

99

General 251

Includes aeronautical, astronautical, and space science related histories, biographies, and pertinent re-
ports too broad for categorization; histories or broad overviews of NASA programs such as Apoallo,
Gemini, and Mercury spacecraft, Earth Resources Technology Satellite (ERTS), and Skylab; NASA
appropriations hearings.



Document Availability Information

The mission of the NASA Scientific and Technical (STI) Program Office isto quickly, efficiently,
and cost-effectively provide the NASA community with desktop accessto STI produced by NASA
and the world’s aerospace industry and academia. In addition, we will provide the aerospace
industry, academia, and the taxpayer access to the intellectual scientific and technical output and
achievements of NASA.

Eligibility and Registration for NASA STI Products and Services

The NASA STI Program offers awide variety of products and services to achieve its mission. Your
affiliation with NASA determines the level and type of services provided by the NASA STI
Program. To assure that appropriate level of services are provided, NASA STI users are requested to
register at the NASA Center for AeroSpace Information (CASI). Please contact NASA CASl in one
of the following ways:

E-mail:  help@sti.nasa.gov

Fax: 301-621-0134

Phone:  301-621-0390

Mail: ATTN: Registration Services
NASA Center for AeroSpace Information
7121 Standard Drive

Hanover, MD 21076-1320

Limited Reproducibility

In the database citations, a note of limited reproducibility appearsif there are factors affecting the
reproducibility of more than 20 percent of the document. These factors include faint or broken type,
color photographs, black and white photographs, foldouts, dot matrix print, or some other factor that
limits the reproducibility of the document. This notation also appears on the microfiche header.

NASA Patents and Patent Applications

Patents owned by NASA are announced in the ST Database. Printed copies of patents (which are not
microfiched) are available for purchase from the U.S. Patent and Trademark Office.

When ordering patents, the U.S. Patent Number should be used, and payment must be remitted in
advance, by money order or check payable to the Commissioner of Patents and Trademarks. Prepaid
purchase coupons for ordering are also available from the U.S. Patent and Trademark Office.

Patents and patent applications owned by NASA are available for licensing. Requests for licensing
terms and further information should be addressed to:



National Aeronautics and Space Administration
Associate General Counsel for Intellectual Property
Code GP

Washington, DC 20546-0001

Sources for Documents

One or more sources from which a document announced in the STI Database is available to the
public is ordinarily given on the last line of the citation. The most commonly indicated sources and
their acronyms or abbreviations are listed below, with an Addresses of Organizations list near the
back of this section. If the publication is available from a source other than those listed, the publisher
and his address will be displayed on the availability line or in combination with the corporate source.

Avail:

Avalil:

Avail:

Avail:

Avail:

Avail:

Avail:

Avail:

NASA CASI. Sold by the NASA Center for AeroSpace Information. Prices for hard copy
(HC) and microfiche (MF) are indicated by a price code following the letters HC or MF in
the citation. Current values are given in the NASA CASI Price Code Table near the end of
this section.

Note on Ordering Documents: When ordering publications from NASA CASl, use the document ID number
or other report number. It is also advisable to cite the title and other bibliographic identification.

SOD (or GPO). Sold by the Superintendent of Documents, U.S. Government Printing
Office, in hard copy.

BLL (formerly NLL): British Library Lending Division, Boston Spa, Wetherby, Yorkshire,
England. Photocopies available from this organization at the price shown. (If noneis given,
inquiry should be addressed to the BLL.)

DOE Depository Libraries. Organizations in U.S. cities and abroad that maintain
collections of Department of Energy reports, usualy in microfiche form, are listed in
Energy Research Abstracts. Services available from the DOE and its depositories are
described in a booklet, DOE Technical Information Center—ts Functions and Services
(TID-4660), which may be obtained without charge from the DOE Technical Information
Center.

ESDU. Pricing information on specific data, computer programs, and details on ESDU
International topic categories can be obtained from ESDU International .

Fachinformationszentrum Karlsruhe. Gesellschaft fir wissenschaftlich-technische
Information mbH 76344 Eggenstein-L eopoldshafen, Germany.

HMSO. Publications of Her Majesty’s Stationery Office are sold in the U.S. by Pendragon
House, Inc. (PHI), Redwood City, CA. The U.S. price (including a service and mailing
charge) is given, or a conversion table may be obtained from PHI.

Issuing Activity, or Corporate Author, or no indication of availability. Inquiries as to the
avallability of these documents should be addressed to the organization shown in the
citation as the corporate author of the document.



Avail:

Avail:

Avalil:

Avail:

Avail:

Avail:

NASA Public Document Rooms. Documents so indicated may be examined at or purchased
from the National Aeronautics and Space Administration (JBD-4), Public Documents
Room (Room 1H23), Washington, DC 20546-0001, or public document rooms |located at
NASA installations, and the NASA Pasadena Office at the Jet Propulsion Laboratory.

NTIS. Sold by the National Technical Information Service. Initially distributed microfiche
under the NTIS SRIM (Selected Research in Microfiche) are available. For information
concerning this service, consult the NTIS Subscription Section, Springfield, VA 22161.

Univ. Microfilms. Documents so indicated are dissertations selected from Dissertation
Abstracts and are sold by University Microfilms as xerographic copy (HC) and microfilm.
All requests should cite the author and the Order Number as they appear in the citation.
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Typical Report Citation and Abstract

© 19970001126 NASA Langley Research Center, Hampton, VA USA

® Water Tunnel Flow Visualization Study Through Poststall of 12 Novel Planform Shapes

® Gatlin, Gregory M., NASA Langley Research Center, USA Neuhart, Dan H., Lockheed Engineering and Sciences Co., USA;

® Mar. 1996; 130p; In English

® Contract(s)/Grant(s): RTOP 505-68-70-04

® Report No(s): NASA-TM-4663; NAS 1.15:4663; L-17418; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

(7] To determine the flow field characteristics of 12 planform geometries, a flow visualization investigation was conducted
in the Langley 16- by 24-Inch Water Tunnel. Concepts studied included flat plate representations of diamond wings, twin
bodies, double wings, cutout wing configurations, and serrated forebodies. The off-surface flow patterns were identified by
injecting colored dyes from the model surface into the free-stream flow. These dyes generally were injected so that the local-
ized vortical flow patterns were visualized. Photographs were obtained for angles of attack ranging from 10’ to 50’, and all
investigations were conducted at atest section speed of 0.25 ft per sec. Results from the investigation indicate that the forma-
tion of strong vortices on highly swept forebodies can improve poststall lift characteristics, however, the asymmetric bursting
of these vortices could produce substantial control problems. A wing cutout was found to significantly alter the position of
the forebody vortex on the wing by shifting the vortex inboard. Serrated forebodies were found to effectively generate multi-
ple vortices over the configuration. Vortices from 65" swept forebody serrations tended to roll together, while vortices from
40' swept serrations were more effective in generating additional lift caused by their more independent nature.

® Author

© Water Tunnel Tests, Flow Visualization; Flow Distribution; Free Flow; Planforms, Wing Profiles; Aerodynamic
Configurations
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SCIENTIFIC AND TECHNICAL
AEROSPACE REPORTS

A Biweekly Publication of the National Aeronautics and Space Administration

VOLUME 39, OCTOBER 5, 2001

01
AERONAUTICS (GENERAL)

Includes general research topics related to manned and unmanned aircraft and the problems of flight within the Earth’s atmosphere.
Also includes manufacturing, maintenance, and repair of aircraft. For specific topics in aeronautics see categories 02 through 09. For
information related to space vehicles see 12 Astronautics.

20010083022 National Aerospace Labh., Amsterdam, Netherlands
National Aerospace Laboratory Annual Report, 1999
Dec. 1999; 150p; In English
Report No.(s): PB2001-106364; No Copyright; Avail: CASl; A02, Micrafiche, AO7, Hardcopy
Table of Contents: Introduction; General Survey; Research Activities; Internal and External Relations; Scientific Committee;
International Co-operation; Capita Selecta; Appendices.
NTIS
Surveys, Research and Development; Aerospace Industry

02
AERODYNAMICS

Includes aerodynamics of flight vehicles, test bodies, airframe components and combinations, wings, and control surfaces. Also
includes aerodynamics of rotors, stators, fans and other elements of turbomachinery. For related information, see also 34 Fluid
Mechanics and Heat Transfer.

20010083347 National Aerospace Lab., Tokyo Japan

Aerodynamic Heating M easurements on Hyper sonic Flight Exoerunebt (HYFLEX) Vehicle

Fujii, K.; Watanabe, S.; Shirouzu, M.; Inoue, Y.; Kurotaki, T.; Dec. 2000; 76p; In Japanese; Portions of this document are not fully legible

Report No.(s): PB2001-106903; NAL-TR-1415; Copyright; Avail: Nationd Technica Information Service (NTIS), Microfiche
Aerodynamic heating on the Hypersonic Flight Experiment vehicle was measured using newly developed sensors, calibrated

by lamp heating tests. These sensors were shown to be of sue for flight measurement purposes. The results of the aerodynamic

heating measurements on the vehicle were compared with predictions based on cold hypersonic wind tunnel tests and CFD

calculations. The flight results on the nose cap were lower than the predictions based on the wind tunnel tests in the stagnation

region of around t - 100sec. Comparison with real gas CFD results assuming afully catalytic wall and non-catalytic wall indicate

that this discrepancy is due to the effect of dissociation of the air, and can be explained by the dependence of catalycity on surface

temperature. For the measurements on the elevon, an increase in aerodynamic heating caused by boundary layer transition was

observed immediately prior to it being observed on the windward fusel age.

NTIS

Computational Fluid Dynamics; Aerodynamic Heating; Temperature Measurement; Wind Tunnel Tests



20010085363 Federal Aviation Administration, Research and Development, Atlantic City, NJUSA
Video Landing Parameter Survey: Honolulu International Airport Final Report
Barnes, Terence, Federd Aviaion Adminigration, USA; DeFore, Thomas, Federa Aviation Adminigration, USA; Micklos, Richard,
Federd Aviaion Adminigration, USA; May 2001; 42p; In English
Contract(s)/Grant(s): DTFA03-94-Z-0029
Report No.(s): AD-A392531; DOT/FAA/AR-00/72; No Copyright; Avail: CASl; A0, Microfiche; AO3, Hardcopy

The Federal Aviation Administration (FAA) William J. Hughes Technical Center is conducting a series of video landing
parameter surveys at high-activity commercial airports to acquire a better understanding of typical landing contact conditions for
awide variety of aircraft and airports as they relate to current aircraft design criteriaand practices. Thisisthe third of a series of
landing parameter surveys. This report documents the results from a survey at Honolulu International Airport (HNL) performed
in April 1996. Previous surveys were conducted first at John F. Kennedy International Airport (JFK) in June 1994 and later at
Washington National Airport (DCA) performed in June 1995. At HNL, four video cameras were temporarily installed along the
south side of runway 8L. Video images of 332 heavy, wide-body transports were captured, analyzed, and the results presented
herein. Landing parameters presented include sink rate; approach speed; touchdown pitch, roll, and yaw angles and rates,
off-center distance; and the touchdown distance from the runway threshold. Wind and weather conditions were also recorded and
landing weights were available for most landings. Since this program is only concerned with overall statistical usage information,
all data were processed and are presented without regard to the airline or flight number. This survey has reinforced the findings
from the JFK survey concerning the landing impact parameters of heavy, wide-body aircraft. The results from this survey and the
prior landing parameter surveys at JFK and DCA differ substantially from aircraft sink speeds reported 35 years ago during
National Aeronautics and Space Administration (NASA) surveys. No other efforts to collect operational landing data were
performed by either the FAA or NASA in the interim.
DTIC
Aircraft Landing; Aircraft Design; Design Analysis; Airports

20010085944 North Carolina State Univ., Dept. of Mechanical and Aerospace Engineering, Raleigh, NC USA
Unsteady Aerodynamic Measurements Using Multi-Element Hot-Film Arrays on an Oscillating Airfoil with Gurney
Flaps
Price, Jennifer L., North Carolina State Univ., USA; Chokani, Ndaona, North Carolina State Univ., USA; Mangalam, SivaM.,
Tao Systems, Inc., USA; 2001; 12p; In English; 19th Applied Aerodynamics Conference, 11-14 Jun. 2001, Anaheim, CA, USA;
Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 2001-2466; Copyright Waived; Avail: CASI; A03, Hardcopy; AO1, Microfiche

Experiments were conducted on an oscillating airfoil equipped with a Gurney flap. The airfoil was oscillated between
0.0deg-7.2deg and 0.0deg-14.4deg, at Reynolds numbers of 96xI0(exp 3), 169x 10(exp 3) and 192x10(exp 3). These two ranges
of angle of attack provide for attached and light stall flow conditions. The unsteady laminar boundary layer separation,
transition-to-turbulence, and turbulent reattachment on the forward portion of the airfoil were measured using an array of
surface-mounted hot-films sensors. The measurements show that the effect of the Gurney flap isto advance to alower angle of
attack these unsteady boundary layer events. Thus during pitch-down of the airfoil alarger separation bubble occurs.
Author
Unsteady Aerodynamics, Flapping; Oscillations; Airfoils; Laminar Boundary Layer; Reynolds Number

20010086237 NASA Langley Research Center, Hampton, VA USA
Dynamic Deformation M easurements of an Aeroelastic Semispan M odel
Graves, Sharon S., NASA Langley Research Center, USA; Burner, Alpheus W., NASA Langley Research Center, USA; Edwards,
John W., NASA Langley Research Center, USA; Schuster, David M., NASA Langley Research Center, USA; [2001]; 12p; In
English; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 2001-2454; Copyright Waived; Avail: CASI; A03, Hardcopy; AOL, Microfiche

The techniques used to acquire, reduce, and analyze dynamic deformation measurements of an aeroelastic semispan wind
tunnel model are presented. Single-camera, single-view video photogrammetry (also referred to as videogrammetric model
deformation, or VMD) was used to determine dynamic aeroelastic deformation of the semispan 'Models for Aeroelastic
Validation Research Involving Computation’ (MAVRIC) model in the Transonic Dynamics Tunnel at the NASA Langley
Research Center. Dynamic deformation was determined from optical retroreflective tape targets at five semispan locations located
on the wing from the root to the tip. Digitized video images from a charge coupled device (CCD) camera were recorded and
processed to automatically determine target image plane locations that were then corrected for sensor, lens, and frame grabber
spatia errors. Videogrammetric dynamic data were acquired at a 60-Hz rate for time records of up to 6 seconds during portions



of thisflutter/Limit Cycle Oscillation (LCO) test at Mach numbers from 0.3 to 0.96. Spectral analysis of the deformation datais
used to identify dominant frequencies in the wing motion. The dynamic data will be used to separate aerodynamic and structural
effects and to provide time history deflection data for Computational Aeroelasticity code evaluation and validation.
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03
AIR TRANSPORTATION AND SAFETY

Includes passenger and cargo air transport operations, aircraft ground operations, flight safety and hazards; and aircraft accidents.
Systems and hardware specific to ground operations of aircraft and to airport construction are covered in 09 Research and Support
Facilities (Air). Air traffic control is covered in 04 Aircraft Communications and Navigation. For related information see also 16 Space
Transportation and Safety; and 85 Technology Utilization and Surface Transportation.

20010083386 Genera Accounting Office, Accounting and Information Management Div., Washington, DC USA
Air Traffic Control. Good Progress on Interim Replacement for Outage-Plagued System, but Risks can be further
Reduced
Oct. 1996; 44p; In English
Report No.(s): PB2001-107569; GAO/AIMD-97-2; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Because Display Channel Complex Rehost (DCCR) is a critical, yet short-lived, system and because of Federal Aviation
Administration’s (FAA’S) poor track record in acquiring air traffic control (ATC) systems, we reviewed the DCCR acquisition.
Our objectives were to determine (1) the portion of the recent major outages experienced at the five DCC-equipped en route centers
that were attributable to DCC, (2) whether DCC was meeting its system availability requirement, (3) FAA's projections of future
DCC outages and availability, and (4) whether FAA was effectively managing the DCCR acquisition to ensure delivery of
specified capabilities on schedule and within estimated cost.
NTIS
Air Traffic Control; Safety; Routes; Schedules; Cost Estimates; Flight Safety

20010084643 NASA Ames Research Center, Moffett Field, CA USA
Parallel Processing Systemsfor Passive Ranging During Helicopter Flight
Sridhar, Bavavar, NASA Ames Research Center, USA; Suorsa, Raymond E., NASA Ames Research Center, USA; [1994]; 1p;
In English; 3rd IEEE Conference on Control Applications, 22-24 Aug. 1994, Glasgow, UK; Sponsored by Institute of Electrical
and Electronics Engineers, USA
Contract(s)/Grant(s): RTOP 505-64-36; No Copyright; Avail: Issuing Activity; Abstract Only

The complexity of rotorcraft missions involving operations close to the ground result in high pilot workload. In order to allow
apilot time to perform mission-oriented tasks, sensor-aiding and automation of some of the guidance and control functions are
highly desirable. Images from an electro-optical sensor provide a covert way of detecting objectsin the flight path of alow-flying
helicopter. Passive ranging consists of processing a sequence of images using techniques based on optical low computation and
recursive estimation. The passive ranging algorithm has to extract obstacle information from imagery at rates varying from five
to thirty or more frames per second depending on the helicopter speed. We have implemented and tested the passive ranging
algorithm off-line using helicopter-collected images. However, the real-time data and computation requirements of the algorithm
are beyond the capability of any off-the-shelf microprocessor or digital signal processor. This paper describes the computational
requirements of the algorithm and uses parallel processing technology to meet these requirements. Variousissuesin the selection
of a parallel processing architecture are discussed and four different computer architectures are evaluated regarding their
suitability to process the algorithm in real-time. Based on this evaluation, we conclude that real-time passive ranging is arealistic
goal and can be achieved with a short time.
Author
Parallel Processing (Computers); Rangefinding; Flight Paths; Helicopters, Microprocessors; Architecture (Computers);
Electro-Optics

20010085359 Federal Aviation Administration, Air Traffic Services, Washington, DC USA
Air Traffic Services Performance Plan FY 2001-2003

Dec. 2000; 70p; In English

Report No.(s): PB2001-107568; No Copyright; Avail: CASI; A01, Microfiche; A04, Hardcopy



The Federal Aviation Administration’s (FAA) Office of Air Traffic Services (ATS) isthe largest of the FAA's six lines of
business, with nearly 80 percent of its employees. The ATS mission is to ensure the safe and efficient operation, maintenance,
and use of the current air transportation system, and to meet tomorrow’s challenges to increase system safety, capacity, and
productivity. The purpose of the ATS Performance Plan (Plan) isto link ATS performance goalsto the FAA mission goals of safety,
security, and system efficiency, by establishing performance targets, presenting performance trends, and describing strategies and
initiatives. The Plan also provides an overview of the ATS organization and the challenges in maintaining and modernizing the
National Airspace System (NAS). The Plan meets the requirements of the Government Performance and Results Act of 1993.
NTIS
Air Transportation; Systems Engineering; Security; \Warning Systems; Safety Factors; Air Traffic Control; Systems Analysis

20010085360 Federal Aviation Administration, Washington, DC USA
Noticesto Airmen Domestic/I nter national, June 14, 2001
Jun. 14, 2001; 326p; In English
Report No.(s): PB2001-106574; No Copyright; Avail: CASI; A15, Hardcopy; A03, Microfiche
NOTAM information current as of May 22, 2001 Flight Data Center (FDC) NOTAMs listed through 1/4882, dated May 22,
2001 NOTE: FDC NOTAMs for temporary flight restrictions are not published in this document.
NTIS
Aircraft Pilots;, Constrictions; Flight Operations

20010085964 Civil Aerospace Medical Inst., Oklahoma City, OK USA
Aviation Accidentsand I ncidents Associated With the Use of Ophthalmic Devices by Civilian Pilots Final Report
Nakagawara, Van B., Civil Aerospace Medical Inst., USA; Montgomery, Ron W., Civil Aerospace Medical Inst., USA; Wood,
Kathryn J., Civil Aerospace Medical Inst., USA; July 2001; 16p; In English
Report No.(s): DOT/FAA/AM-01/14; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Approximately 54% of civilian pilots rely on ophthalmic lenses to correct defective vision and maintain a valid airman
medical certificate. The use of these devices can potentially create operational problemsin an aviation environment. This report
reviews aviation accidents and incidents in which ophthalmic lenses used by civilian pilots were contributing factors in the
mishaps between 1 January 1980 and 31 December 1998. Methods. The National Transportation Safety Board's (NTSB'S)
Aviation Accident/Incident Database and the Federal Aviation Administration’s (FAA's) Incident Data System were queried for
terms related to ophthalmic lenses for the period 1980-98. All reports annotated with ophthalmic terms were reviewed and
stratified based on the type of ophthalmic correction used and if the device was determined to be a factor in the mishap.
Additionally, the Aviation Safety Reporting System (ASRS), which alows aviation personnel to report actual or potential
discrepancies and deficiencies involving the safety of aviation operations, was similarly queried and reviewed for the period
1988-98. Results. The NTSB and FAA databases included 16 mishaps in which factors, such as lost/broken eyeglasses, problems
with sunglasses, incompatibility with personal protective breathing equipment, adaptation difficulties, inappropriate ophthalmic
prescriptions and contact lenses, were found to be contributing factors in aviation accidents or incidents. Aviation personnel
voluntarily submitted 26 ASRS reports describing operational problems involving traditional ophthalmic devices that adversely
affected aviation safety. Conclusions. Ophthalmic devices used by pilots have contributed to aviation accidents and incidents. The
review and reporting of these mishaps and self-reported operational problems provide important information that may be used
to educate flight crewmembers, Aviation Medical Examiners, and eyecare practitioners about the potential hazards of using
inappropriate ophthal mic devices. Recommendations that can assist pilotsin avoiding similar hazardous situations and enhance
aviation safety are discussed.
Author
Ophthalmology; Aircraft Accidents; Aircraft Safety; Operational Problems

20010086422 Civil Aeromedical Inst., Civil Aeromedical Inst., Oklahoma City, OK USA
Association of Postmortem Blood Hemoglobin A(sub 1c) Levels With Diabetic Conditions in Aviation Accident Pilot
Fatalities Final Report
White, V. L.; Chaturvedi, A. K.; Canfield, D. V.; Garber, M.; Jul. 2001; 7p; In English
Report No.(s): AD-A392942; DOT/FAA/AM-01/12; No Copyright; Avail: CASI; A0L, Microfiche; A02, Hardcopy

The Federal Aviation Administration’s (FAA's) Office of Aerospace Medicine evaluates present and proposed medical
certification standards for pilots. Under this responsibility, the FAA Civil Aerospace Medical Institute investigates the role of
potential medical-or drug-related performance impairment in pilots. In previous research, abnormal glucose levelsin vitreous
humor (>125 mg/dL) and urine (>100 mg/dL) have been linked with diabetic conditions in pilots of fatal aviation accidents.



Although these abnormal glucose levels identify pilots with elevated blood sugar at the time of death, they do not provide
information on how well diabetes was controlled in these pilots. Since post-crash factors (trauma, stress, medical intervention)
can dramatically affect blood glucose levels, a measure of long-term diabetic control was sought for postmortem specimens.
Methods. Blood specimens from volunteers were collected and stored at room temperature for up to 52 days to mimic a
postmortem condition. These specimens were analyzed for hemoglobin Alc (HbA(sub 1c)) at selected time intervals during the
52-day period. Postmortem blood specimens from 34 aviation accident pilot fatalities were also analyzed. Some of these pilots
had a known history of diabetes. Results. HbA1c valuesin blood from volunteers did not significantly change for up to 52 days.
The HbA (sub 1c) concentration in postmortem blood samples from pilots ranged from 3.9-10.5%. Only one pilot with a HbA (sub
1c) over 6.0% did not have a history of diabetes reported to the FAA. Conclusions. HbA (sub 1c) is stable in whole blood stored
at room temperature for 52 days and appears to be stable in postmortem blood stored up to 84 days. HbA (sub 1c) above 6.0% was
found to be generally correlated with aknown history of diabetes and with the abnormal vitreous humor and urine glucose levels
established previoudly.
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20010089337 NASA Langley Research Center, Hampton, VA USA
Enhanced Airport Capacity Through Safe, Dynamic Reductionsin Aircraft Separation: NASA’s Aircraft VOrtex Spacing
System (AVOSS)
OConnor, Cornelius J., NASA Langley Research Center, USA; Rutishauser, David K., NASA Langley Research Center, USA;
August 2001; 15p; In English; Original contains color illustrations
Contract(s)/Grant(s): RTOP 727-01-26-02
Report No.(s): NASA/TM-2001-211052; NAS 1.15:211052; L-18112; No Copyright; Avail: CASI; A03, Hardcopy; A0L,
Microfiche

An aspect of airport terminal operations that holds potential for efficiency improvements is the separation criteria applied
to aircraft for wake vortex avoidance. These criteria evolved to represent safe spacing under weather conditions conducive to the
longest wake hazards, and are consequently overly conservative during a significant portion of operations. Under many ambient
conditions, such as moderate crosswinds or turbulence, wake hazard durations are substantially reduced. to realize this reduction
NASA has developed a proof-of-concept Aircraft Vortex Spacing System (AVOSS). Successfully operated in areal-time field
demonstration during July 2000 at the Dallas Ft. Worth International Airport, AVOSS is a novel integration of weather sensors,
wake sensors, and analytical wake prediction algorithms. Gainsin airport throughput using AV OSS spacing as compared to the
current criteria averaged 6%, with peak values approaching the theoretical maximum of 16%. The average throughput gain
trandates to 15-40% reductions in delay when applied to realistic capacity ratios at major airports.
Author
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04
AIRCRAFT COMMUNICATIONS AND NAVIGATION

Includes all modes of communication with and between aircraft; air navigation systems (satellite and ground based); and air traffic
control. For related information see also 06 Avionics and Aircraft Instrumentation;, 17 Space Communications; Spacecraft
Communications, Command and Tracking, and 32 Communications and Radar.

20010083871 NASA Langley Research Center, Hampton, VA USA
An Airborne Conflict Resolution Approach Using a Genetic Algorithm
Mondoloni, Stephane, CSSI, Inc., USA; Conway, Sheila, NASA Langley Research Center, USA; [2001]; 22p; In English; AIAA
Guidance, Navigation and Control Conference and Exhibit, 6-9 Aug. 2001, Montreal, Canada; Sponsored by American Inst. of
Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 2001-4054; Copyright Waived; Avail: CASI; A03, Hardcopy; AO1, Microfiche

An airborne conflict resolution approach is presented that is capable of providing flight plans forecast to be conflict-free with
both area and traffic hazards. This approach is capable of meeting constraints on the flight plan such as required times of arrival
(RTA) at afix. The conflict resolution algorithm is based upon a genetic algorithm, and can thus seek conflict-free flight plans
meeting broader flight planning objectives such as minimum time, fuel or total cost. The method has been applied to conflicts
occurring 6 to 25 minutes in the future in climb, cruise and descent phases of flight. The conflict resolution approach separates
the detection, trgjectory generation and flight rules function from the resolution algorithm. The method is capable of supporting



pilot-constructed resolutions, cooperative and non-cooperative maneuvers, and aso providing conflict resolution on trajectories
forecast by an onboard FMC.
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20010084990 NASA Goddard Space Flight Center, Greenbelt, MD USA
Thelntegration, Testing and Flight of the EO-1 GPS
Quinn, David A., NASA Goddard Space Flight Center, USA; Sanneman, Paul A., Swales Aerospace, USA; Shulman, Seth E.,
Computer Sciences Corp., USA; Sager, Jennifer A., Honeywell, Inc., USA; 2001 Flight Mechanics Symposium; June 2001, pp.
423-441; In English; See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

The Global Positioning System has long been hailed as the wave of the future for autonomous on-board navigation of low
Earth orbiting spacecraft despite the fact that relatively few spacecraft have actually employed it for this purpose. While severa
missions operated out of the Goddard Space Flight Center have flown GPS receivers on board, the New Millenium Program
(NMP) Earth Orbiting-1 (EO-1) spacecraft isthefirst to employ GPS for active, autonomous on-board navigation. Since EO-1
was designed to employ GPS asiits primary source of the navigation ephemeris, specia care had to be taken during the integration
phase of spacecraft construction to assure proper performance. This paper is a discussion of that process. a brief overview of how
the GPS works, how it fitsinto the design of the EO-1 Attitude Control System (ACS), the steps taken to integrate the system into
the EO-1 spacecraft, the ultimate on-orbit performance during launch and early operations of the EO-1 mission and the
performance of the on-board GPS ephemeris versus the ground based ephemeris. Conclusions will include a discussion of the
lessons learned.
Author
Satellite Attitude Control; Global Positioning System; Autonomous Navigation

05
AIRCRAFT DESIGN, TESTING AND PERFORMANCE

Includes all stages of design of aircraft and aircraft structures and systems. Also includes aircraft testing, performance, and
evaluation, and aircraft and flight simulation technology. For related information, see also 18 Spacecraft Design, Testing and
Performance and 39 Structural Mechanics. For land transportation vehicles, see 85 Technology Ulilization and Surface
Transportation.

20010084306 Boeing Commercia Airplane Co., Seattle, WA USA
Investigation of Three Forms of the Modified Condition Decision Coverage (MCDC) Criterion Final Report
Chilenski, J. J., Boeing Commercia Airplane Co., USA; Apr. 2001; 224p; In English
Report No.(s): PB2001-106553; DOT/FAA/AR-01/18; No Copyright; Avail: CASI; A03, Microfiche; A10, Hardcopy

This report compares three forms of Modified Condition Decision Coverage (MCDC). MCDC is a structural coverage
criterion used to assist with the assessment of the adequacy of the requirements-based testing process. This level of coverageis
required for Level A software. The purpose of these comparisonsis to provide datato enable arationa choice for what form of
structural coverageisrequired for Level A software. This report provides justification why structural coverage, in general, and
MCDC in particular, should be part of the software system development process. Definitions for three forms of MCDC are given,
along with extensions for relational operators. These three forms of MCDC are compared theoretically and empirically for
minimum probability of error detection performance and ease of satisfaction. Conclusion from the data are drawn and limitations
of the study methodology are identified.
NTIS
Software Engineering; Aircraft Reliability; Computer Programming; Program Verification (Computers)

20010084641 Tennessee Univ., Knoxville, TN USA
Performance Evaluation of an OH-58A+ With Dimpletape(R) I nstalled
Deetman, Gregg A.; Aug. 2001; 136p; In English; Origina contains color plates; Financial sponsord in part by U.S. Army
Technical Application Program Office (TAPO)
Report No.(s): AD-A390459; No Copyright; Avail: CASI; A02, Microfiche; A07, Hardcopy

Thisflight test investigates the performance benefits of arecently developed vortex generator, called Dimpletape(registered),
on an OH-58A+ helicopter rotor blade. This product employs the aerodynamic concepts that are used to reduce the drag on a golf
ball. The manufacturer claims significant performance benefits with the product applied to airplane wings and propellers;



however, no flight-testing has been conducted on commercial helicopter rotor blades. Four different Dimpletape(registered)
lengths where flight-tested on an OH-58A+ to determine the optimum Dimpletape(registered) length and cordwise placement on
the main rotor blades for the greatest performance gain. The flight-testing consisted of a quantitative performance evaluation
including hover performance (free hover method), level flight performance (W/sigma, weight over density ratio test method), and
autorotative performance flight tests The flight test results show that there is an insignificant reduction in power when
Dimpletape(registered) is applied to the outboard 10% (19.5 inches) of the rotor blade at the maximum camber point (optimum
Dimpletape(registered) length and position tested). In most of the tests Dimpl etape(registered) increased the power requirements
of the rotor system.
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20010084776 NASA Dryden Flight Research Center, Edwards, CA USA
Full Envelope Reconfigurable Control Design for the X-33 Vehicle
Cotting, M. Christopher, NASA Dryden Flight Research Center, USA; Burken, John J., NASA Dryden Flight Research Center,
USA; [2001]; 6p; In English; AIAA Guidance, Navigation and Control Conference, 6-10 Aug. 2001, Montreal, Quebec, Canada;
Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 2001-1234; Copyright Waived; Avail: CASI; A02, Hardcopy; A01, Microfiche

In the event of a control surface failure, the purpose of a reconfigurable control system is to redistribute the control effort
among the remaining working surfaces such that satisfactory stability and performance are retained. An Off-line Nonlinear
General Constrained Optimization (ONCO) approach was used for the reconfigurable X-33 control design method. Three
example failures are shown using a high fidelity 6 DOF simulation (case | ascent with aleft body flap jammed at 25 deg.; case
2 entry with a right inboard elevon jam at 25 deg.; and case 3, landing (TAEM) with a left rudder jam at -30 deg.) Failure
comparisons between responses with the nominal controller and reconfigurable controllers show the benefits of reconfiguration.
Single jam aerosurface failures were considered, and failure detection and identification is considered accomplished in the
actuator controller. The X-33 flight control system will incorporate reconfigurable flight control in the baseline system.
Author
X-33 Reusable Launch \ehicle; Flight Control; Control Systems Design; Failure; Design Analysis, Aerodynamic Configurations;
Aircraft Design; Controllers

20010084784 Galaxy Scientific Corp., Egg Harbor Township, NJUSA
Evaluation of the Probabilistic Design M ethodology and Computer Code for Composite Structures Final Report
Shiao, M.; Jun. 2001; 42p; In English
Contract(s)/Grant(s): DTFA03-95-D-00035
Report No.(s): PB2001-107611; DOT/FAA/AR-99/12; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report presents the results of an independent evaluation on the numerical accuracy and computational efficiency of a
probabilistic design methodology for composite aircraft structures. The methodology was developed by Northrop-Grumman
Commercial Aircraft Division (NGCAD) under the Federal Aviation Administration (FAA) funding through Interagency
Agreement DTFA03-94-A-40021, while the associated PC-based computer code MONTE was devel oped through FAA Grant
96-G-0036 with the University of Texas at Arlington. The probability calculation of NGCAD’s probabilistic methodology is based
on the conditional expectation method (CEM) to determine the failure probability of a specified failure event. This methodology
was first verified by traditional Monte Carlo simulation (MCS) method using the computer code NESSUS developed by the
National Aeronautical and Space Administration (NASA). Since Monte Carlo simulation is not efficient for small probability
calculation, a mixed probabilistic method (MPM) was devel oped in this study to verify the results from MONTE in the 10 (sup
-6) or less probability level. The mixed probabilistic method requires a decomposition of the overall failure function into several
conditional failure functions. The probability of failure for conditional failure functionsisfirst calculated using the CEM. The
overall failure probability is then computed using the probability integration method (PIM). The mixed probabilistic method is
implemented in the computer code NESSUS.
NTIS
Computer Programs; Aircraft Maintenance; Composite Structures; Composite Materials; Probability Theory

20010085958 Defence Science and Technology Organisation, Airframes and Engines Div., Fishermans Bend, Australia
Review of F-111 Structural Materials

Mills, T., Aerostructures Technologies Pty Ltd., Australia; Clark, G., Defence Science and Technology Organisation, Australia;
Loader, C., Defence Science and Technology Organisation, Australia; Sharp, P. K., Defence Science and Technology



Organisation, Australia; Schmidt, R., Defence Science and Technology Organisation, Australia; March 2001; 128p; In English
Report No.(s): DSTO-TR-1118; DODA-AR-011800; Copyright; Avail: Issuing Activity

The RAAF is now the sole operator of the F-111 and current plans for the fleet will keep the aircraft in service until 2020.
The F-111 isastructurally complex aircraft, and its swing-wing geometry in particular requires materials of ultra high strength
to handle expected loadings. In particular, the D6ac steel used in most of the critical components in the aircraft was subjected to
rigorous research effortsin the early 1970s to better characterise material performance in fatigue. This report summarises many
of these efforts to characterise the main alloys in the airframe, namely: D6ac steel and aluminium alloys 2024-T851, 7079-T651,
and 7075-T6. The major god isto study the available data for these critical F-111 materia's, evaluate the completeness of the
existing data sets and make recommendations for research efforts necessary to ensure that the F-111 fleet is operated as safely and
economically as possible until retired. Particular attention is payed to the fact that the RAAF now uses JP-8 fuel rather than the
original JP-4 fuel. Short crack behaviour from corrosion damage will likely be a concern for the F-111, particularly in the Déac
steel. Stress corrosion cracking is likely to continue to be the biggest problem for the 7xxx-series aluminium alloy components
and will have to be monitored carefully.
Author
Airframe Materials; Aluminum Alloys; Crack Propagation; F-111 Aircraft; Stress Corrosion Cracking; Cumulative Damage;
High Strength Steels

20010086968 Maryland Univ., Dept. of Mechanical Engineering, College Park, MD USA

Virtual Structural Dynamics, Acoustics and Control Final Report, 31 Mar. 2000 - 30 Mar. 2001

Baz, Amr R.; Jun. 2001; 7p; In English; Original contains color plates

Contract(s)/Grant(s): DAAD19-00-1-0088

Report No.(s): AD-A392659; ARO-40725.1-EG-RIP; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche
Equipment is needed to establish a Virtual Reality (VR) facility at the University of Maryland in College Park. The facility

will enable engineers to Design, Simulate, Visualize and Test (DSVT) the dynamics, acoustics and controls of complex SMART

structural systems in a virtual environment. With such facility, engineers will be immersed in an audio-visually coupled

tele-operated environment whereby direct interaction with and control of the DSVT process can be achieved in real time. In this

manner, the behavior of synthetic structural models can be monitored by literally walking through the structure and adjusting its

design parameters as needed to ensure optimal performance while satisfying design and operational requirements. For example,

engineers can move electronic wands to vary the number, size, type and location of sensors and actuators in a helicopter cabin,

monitor the resulting closed-loop structural vibrations visually or by haptic feedback and simultaneously listen to the radiated

sound pressure field. Such manipulations of the virtual smart objects in the scene are carried out while the engineer is navigating

through the helicopter cabin to ensure that the vibration and sound levels, at any critical locations, are within the acceptable limits.

Thefacility will serve also as aplatform for virtual training of students and engineers on designing and operating complex smart

structural controls on site as well as through collaborative efforts with other VR sites.
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20010088241 Air Force Research Lab., Human Effectiveness Directorate, Wright-Patterson AFB, OH USA

Interlaboratory Study (ILS) on the Standard Test Method for Measuring Grid Line Slope (GLS) in Aerospace

Transparencies Final Report, Jul. - Dec. 1999

Pinkus, Alan R.; Task, Harry L.; May 2001; 63p; In English

Contract(s)/Grant(s): Proj-7184

Report No.(s): AD-A392444; AFRL-HE-WP-TR-2001-0104; No Copyright; Avail: CASI; A04, Hardcopy; AO1, Microfiche
When an observer looks through an aerospace transparency, relative optical distortion may result, specificaly in thick, highly

angled, multi-layered plastic parts. Distortion occursin al transparencies but is especially critical to aerospace applications such

as combat and commercia aircraft windscreens, canopies and cabin windows. Thisis especially true during certain operations

such as takeoff, landing and aerial refueling. It is critical to be able to quantify optical distortion for procurement activities. The

test method covers apparatus and procedures that are suitable for measuring the grid line slope (GLS) of transparent partsincluding

those that are small or large, thin or thick, flat or curved, or already installed. This ILS determined the test method’s measurement

precision.
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20010089372 Army Safety Center, Fort Rucker, AL USA
Army Aviation Risk-Management Information: Being too Polite Can Get You Killed
FLIGHTFAX; Jul. 2001; Volume 29, No. 7, pp. July 2001; In English
Report No.(s): AD-A392574; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Flightfax is published by the U.S. Army Safety Center, Fort Rucker, AL. Information is for accident-prevention purposes only
and is specifically prohibited for use for punitive purposes or matters of liability, litigation, or competition. This issue contains
topics including crew coordination, ACT(Army Aircrew Coordination Training), communication issues, UH-60 Main Rotor
Blade Pin notice, aviation tool sets, accident briefs, and the AL SE(Aviation Life Support Equipment) Users' Conference.
DTIC
Aircraft Accidents; Accident Prevention; Education; Aircraft Safety

07
AIRCRAFT PROPULSION AND POWER

Includes prime propulsion systems and systems components, e.g., gas turbine engines and compressors, and onboard auxiliary
power plants for aircraft. For related information see also 20 Spacecraft Propulsion and Power, 28 Propellants and Fuels, and 44
Energy Production and Conversion.

20010083962 NASA Langley Research Center, Hampton, VA USA
Scramjet Testsin a Shock Tunnel at Flight Mach 7, 10, and 15 Conditions
Rogers, R. C., NASA Langley Research Center, USA; Shih, A. T., NASA Langley Research Center, USA; Tsai, C.-Y., Generd
Applied Science Labs., Inc., USA; Foelsche, R. O., General Applied Science Labs,, Inc., USA; [2001]; 12p; In English; 37th
AIAA/ASME/SAE/ASEE Joint Propulsion Conference and Exhibit, 9-11 Jul. 2001, Salt Lake City, UT, USA; Sponsored by
American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 2001-3241; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Tests of the Hyper-X scramjet engine flowpath have been conducted in the HY PUL SE shock tunnel at conditions duplicating
the stagnation enthalpy at flight Mach 7, 10, and 15. For the tests at Mach 7 and 10 HY PUL SE was operated as a reflected-shock
tunnel; at the Mach 15 condition, HY PULSE was operated as a shock-expansion tunnel. The test conditions matched the
stagnation enthal py of a scramjet engine on an aerospace vehicle accelerating through the atmosphere along a 1000 psf dynamic
pressure trajectory. Test parameter variation included fuel equivalence ratios from lean (0.8) to rich (1.5+); fuel composition from
pure hydrogen to mixtures of 2% and 5% silane in hydrogen by volume; and inflow pressure and Mach number made by changing
the scramjet model mounting angle in the HY PUL SE test chamber. Data sources were wall pressures and heat flux distributions
and schlieren and fuel plume imaging in the combustor/nozzle sections. Data are presented for calibration of the facility nozzles
and the scramjet engine model. Comparisons of pressure distributions and flowpath streamtube performance estimates are made
for the three Mach numbers tested.
Author (AIAA)
Aerospace \ehicles, Combustion Chambers; Hydrogen; Hypersonic Speed; Plumes; Shock Tunnels; Supersonic Combustion
Ramjet Engines; Test Chambers

20010085364 SRI International Corp., Menlo Park, CA USA
Improved Barriersto Turbine Engine Fragments: Interim Report |1l Annual Report
Shockey, D. A., SRI International Corp., USA; Erlich, David C., SRI International Corp., USA; Simons, Jeffrey W., SRI
International Corp., USA; May 2001; 105p; In English; Original contains color plates
Contract(s)/Grant(s): SRI-95-G-010-VOL-3
Report No.(s): AD-A392533; DOT/FAA/AR-99/8; No Copyright; Avail: CASI; A02, Microfiche; A06, Hardcopy

In support of the Federal Aviation Administration’s Catastrophic Failure Prevention Program, SRI International has
identified advanced materials and is developing shielding concepts to protect critical aircraft components from uncontai ned
engine debris. Full-scale fragment impact tests on acommercial aircraft fuselage confirmed that barriers made from high-strength
polymer fabricsin the fuselage wall could prevent penetration into the cabin. A computational capability is now being devel oped
to enable efficient design of fabric fragment barriers. A mathematical model of woven fabric made from Zylon polybenzazoles
(PBO), Kevlar, or Spectra was constructed using the data and observations from laboratory tests to measure yarn tensile and
friction properties, quasi-static penetration tests to measure the evolution and phenomenology of fabric deformation and failure,
and projectile impact tests to measure effects of fabric material, mesh density, boundary conditions (how afabric is gripped), and
projectile sharpness. The model was implemented in the LS-DYNAS3D finite element code and used to simulate the failure



behavior of yarns and fabrics under impact scenarios. The resulting insights are assisting barrier design. A simplified version of
the computational model is being developed to enhance its usefulness to the commercia aircraft industry in designing engine
fragment barriers.

DTIC

Aircraft Engines; Fragments, Damage; Impact Tests; Turbine Engines; Polymers; Computerized Smulation; Full Scale Tests;
Aircraft Construction Materials

08
AIRCRAFT STABILITY AND CONTROL

Includes flight dynamics, aircraft handling qualities; piloting; flight controls; and autopilots. For related information, see also 05
Aircraft Design, Testing and Performance and 06 Avionics and Aircraft Instrumentation.

20010089368 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Simultaneous Attitude Control and Energy Storage Using VSCM Gs: Theory and Simulation
Richie, David J.; Apr. 2001; 162p; In English; Origina contains color plates
Report No.(s): AD-A392541; No Copyright; Avail: CASI; A08, Hardcopy; A02, Microfiche

This work examines the simultaneous use of single-gimbal Variable Speed Control Moment Gyroscopes (VSCMGs) as
spacecraft attitude control actuators and energy storage devices. The resulting theory is then used as the foundation for designing
the VSCMG Workbench, a simulation tool designed to meet the Air Force Research Laboratory’s need for a realistic/flexible
compute simulation for conceptual analysis and hardware-in-the-loop testing. This tool alows both Georgia Tech and AFRL's
Space Vehicles Directorate alow-cost alternative for analyzing the feasibility of employing a combined attitude control/energy
storage system as well as the technical details to create such a system for different types of spacecraft. Its modularity permits
adding more model fidelity in the future with little user training required.
DTIC
Attitude Control; Energy Sorage; Control Moment Gyroscopes, Actuators; Spacecraft Control; Speed Control

09
RESEARCH AND SUPPORT FACILITIES (AIR)

Includes airports, runways, hangars, and aircraft repair and overhaul facilities; wind tunnels, water tunnels, and shock tubes; flight
simulators; and aircraft engine test stands. Also includes airport ground equipment and systems. For airport ground operations see
03 Air Transportation and Safety. For astronautical facilities see 14 Ground Support Systems and Facilities (Space).

20010083468 National Aerospace Lab., Tokyo Japan

Model with Turbine Powered Simulatorsat NAL's Low Speed Wind Tunnel Facility

Dec. 2000; 74p; In Japanese; Portions of this document are not fully legible

Report No.(s): PB2001-106904; NAL-TR-1421; Copyright; Avail: National Technical Information Service (NTIS), Microfiche
This paper describes atest system of an 8% scale model of STOL aircraft ' ASKA’ with turbine powered simulators tested

at the Low Speed Wind Tunnel (6.5m) of National Aerospace Laboratory (NAL). The purpose of the system is to achieve high

accurate measurements of aerodynamic forces by eliminating piping interferences. The paper also describes performance of the

piping interference elimination function and overall system test results.

NTIS

Smulators; Turbines; Aerodynamic Forces

20010084723 NASA Ames Research Center, Moffett Field, CA USA
Flow Quality Measurementsin the NASA Ames Upgraded 11-by 11-Foot Transonic Wind Tunnel
Amaya, Max A., NASA Ames Research Center, USA; Murthy, Sreedhara V., Sverdrup Technology, Inc., USA; [2000]; 1p; In
English; No Copyright; Avail: Issuing Activity; Abstract Only

Among the many upgrades designed and implemented in the NASA Ames 11-by 11-Foot Transonic Wind Tunnel over the
past few years, severa directly affect flow quality in the test section: a turbulence reduction system with a honeycomb and two
screens, aflow smoothing system in the back leg diffusers, an improved drive motor control system, and afull replacement set
of composite blades for the compressor. Prior to the shut-down of the tunnel for construction activities, an 8-foot span rake
populated with flow instrumentation was traversed in the test section to fully document the flow quality and establish a baseline
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against which the upgrades could be characterized. A similar set of measurements was performed during the recent integrated
system test trials, but the scope was somewhat limited in accordance with the primary objective of such tests, namely to return
the tunnel to afully operational status. These measurements clearly revealed substantial improvementsin flow angularity and
significant reductions in turbulence level for both full-span and semi-span testing configurations, thus making the flow quality
of the tunnel one of the best among existing transonic facilities.

Author

Transonic Wind Tunnels; Honeycomb Sructures, Compressors

20010085956 Institute for Human Factors TNO, Soesterberg, Netherlands
Desdemona, from Concept to Operational Facility Interim Report Desdemona, van Plan tot Realiteit
Hosman, R. J. A. W., Institute for Human Factors TNO, Netherlands; Bles, W., Institute for Human Factors TNO, Netherlands;
May 10, 2001; 44p; In Dutch; Origina contains color illustrations
Contract(s)/Grant(s): 013.38310; TNO Proj. 789.3
Report No.(s): TD2001-0140; TM-01-A034; Copyright; Avail: Issuing Activity
On the basis of an inventory of the necessary technical preparations we have made a proposal to the realisation of afast and
efficient installation and initialisation of Desdemona as disorientation demonstrator and flight simulator.
Author
Disorientation; Flight Smulators; Human Centrifuges; Vestibular Tests

20010086426 Civil Aerospace Medical Inst., Oklahoma City, OK USA
Qualification Guidelinesfor Personal Computer-Based Aviation Training Devices: Private Pilot Certificate Final Report
Williams, Kevin W., Civil Aerospace Medical Inst., USA; July 2001; 80p; In English
Contract(s)/Grant(s): AM-A-97-HRR-510
Report No.(s): DOT/FAA/AM-01/13; No Copyright; Avail: CASI; A05, Hardcopy; AOL, Microfiche

As part of the development of qualification guidelines for a personal computer-based aviation training device (PCATD), a
task analysis of flight tasks for the private pilot certificate has been completed and is reported in this paper. The primary goal of
the task analysis was to identify training device requirements for supporting specific private pilot maneuvers. Before PCATDs
can be authorized for use as qualified and approved training devices within a private pilot flight training course, a set of
qualification guidelines must be developed for use by the FAA in evaluating such potential training devices. Thistask analysis
constitutes the first steps in the development of those qualification guidelines.
Author
Computer Techniques; Pilot Training; Education; Training Devices

20010087785 Massachusetts Inst. of Tech., Lincoln Lab., Lexington, MA USA
The Radar Correlation and Interpolation (C&1) Algorithms Deployed in the ASR-9 Processor Augmentation Card
(9PAC)
Elkin, G. R.; Jun. 29, 2001; 184p; In English
Report No.(s): AD-A392704; PR-ATC-299; No Copyright; Avail: CASI; A02, Microfiche; A09, Hardcopy

The Airport Surveillance Radar 9 (ASR-9) isaterminal radar that was deployed by the FAA during the early 1990's at more
than 130 of the busiest airports in the USA. The ASR-9 Processor Augmentation Card (9PAC), developed at MIT Lincoln
Laboratory, is a processor board enhancement for the ASR-9 post-processor. The increased processing speed and memory size
of the 9PAC hardware made it possible for new surveillance algorithms to be developed in software in order to provide improved
primary radar and beacon surveillance performance. This report describes improvements to the primary radar correlation and
interpolation (C&1) process, which is responsible for creating aircraft target reports and filtering out false targets. The 9PAC C&|
provides the following improvements: (1) it automates the creation and modification of the road and ground clutter geocensoring
process, which had been a time-consuming human-in-the-loop process; (2) it improves the rejection of false targets using
multi-layered false target filtering maps; and (3) it improves the detection of general aviation and military aircraft that are not
equipped with beacon transponders or have them turned off. The algorithms described in this report have been implemented as
part of 9PAC Phase 11, which is currently being tested by the FAA at Dallas-Fort Worth, Salt Lake City, Honolulu, Las Vegas,
Oakland, Palm Springs, and Sarasota airports. The 9PAC primary radar algorithms function in coordination with beacon
processing algorithms which are resident in either the 9PAC for the interim beacon interrogator (IBI1) mode of operation or the

11



Mode S sensor for monopul se operation. In the former, the 9PAC performs the functions of radar beacon reinforcement whereas
in the latter, the Mode S sensor provides the function.

DTIC

Radar Equipment; Statistical Correlation; Interpolation; Algorithms, Augmentation

20010088091 NASA Langley Research Center, Hampton, VA USA
Qualitative Assessment of the Acoustic Disturbance Environment in the NASA LaRC 20-Inch MACH 6 Wind Tunnel
Horvath, Thomas J., NASA Langley Research Center, USA; Berry, Scott A., NASA Langley Research Center, USA; Hamilton,
H. Harris, NASA Langley Research Center, USA; [2001]; 12p; In English; 95th Supersonic Tunnel Association, International,
29 Apr - 2 May 2001, Hampton, VA, USA; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

An experimental investigation was conducted on a 5-degree-half-angle cone with a flare in a conventional Mach 6 wind tunnel
to examine the effect of facility noise on boundary layer transition. The effect of tunnel noise was inferred by comparing transition
onset locations determined from the present test to that previously obtained in a Mach 6 quiet tunnel. Together, the two sets of
experiments are believed to represent the first direct comparison of transition onset between a conventional and a quiet hypersonic
wind tunnel using acommon test model. In the present conventional hypersonic tunnel experiment, adiabatic wall temperatures
were measured and heat transfer distributions were inferred on the cone flare model at zero degree angle of attack over arange
of length Reynolds numbers (2 x 10(exp 6) to 10 x 10(exp 6)) which resulted in laminar and turbulent flow. Wall-to-total
temperature ratio for the transient heating measurements and the adiabatic wall temperature measurements were 0.69 and 0.86,
respectively. The cone flare nosetip radius was varied from 0.0001 to 0.125-inch to examine the effects of bluntness on transition
onset. At comparable freestream conditions the transition onset Reynolds number obtained on the cone flare model in the
conventional "noisy” tunnel was approximately 25% lower than that measured in the low disturbance tunnel.
Author
Wind Tunnel Tests; Noise Measurement; Boundary Layer Transition; Hypersonic Wind Tunnels; Half Cones; Free Flow; Flared
Bodies; Wall Temperature; Hypersonic Heat Transfer; Aerodynamic Noise; Flow Visualization; Temperature Measurement

20010089085 Aerospace Medicine Squadron (366th), Mountain Home AFB, ID USA
Recirculating Ventilation System in an Integrated Maintenance Hangar Supporting B-1B and KC-135 Aircraft
Wander, Joseph D.; Adams, Brian S.; Gibbs, Stephen T.; Williston, Christopher A.; Jun. 26, 2001; 17p; In English
Report No.(s): AD-A392901; AFRL-ML-TY-TP-2001-0031; Paper-710; No Copyright; Avail: CASI; A01, Microfiche; A03,
Hardcopy

During 1998 the Corps of Engineers (CoE) built an integrated maintenance hangar (Building 198) to support maintenance
of B-1B and KC-135 aircraft at Mountain Home Air Force Base (MHAFB). Recirculation of 80% of the exhaust air was included
in the design as an energy conservation measure, and carbon adsorption was applied to the exhaust stream to capture VOCs.
Routine Industrial Hygiene exposure sampling for chromate and for isocyanates was conducted by MHAFB staff during
application of prime and top coats, respectively, and all measurements were below the respective method detection limits.
However, athough the CoE design delivered provided strong air movement in most areas inside the hangar, the ventilation field
included many regions of intense turbulence, in which the application of paint is difficult. Some amelioration of turbulence was
accomplished by adjustment of baffles and vents at the exits from the ventilation ducts, and the hangar is now in routine use, setting
a concrete precedent for operating in Recirculating ventilation mode under the de minimis "violation” defined by OSHA and
applied to 29 CFR 1910.107 (d) (9). MHAFB is planning an eventual hangar modification project to relocate the ventilation
intakes and exhaust, to even out the airflow pattern.
DTIC
Ventilation; Aircraft Maintenance; C-135 Aircraft; B-1 Aircraft; Industrial Safety; Exhaust Gases; Circulation

20010089345 Institute for Human Factors TNO, Soesterberg, Netherlands
Simulatorsin Driving Education: A Field Study Into Transfer of Training Final Report
Sluimer, R. R., Ingtitute for Human Factors TNO, Netherlands; vandenBosch, K., Institute for Human Factors TNO, Netherlands;
Apr. 20, 2001; 20p; In English; Original contains color illustrations
Contract(s)/Grant(s): 013.18301; TNO Proj. 790.3
Report No.(s): TD2001-0134; TM-01-A030; Copyright; Avail: Issuing Activity

State of the art technology enables the devel opment of alow-cost driving simulator that should be suitable for training traffic
participation skills, like the application of traffic rules and lane selection. It is yet unclear what the effects are of simulator training
on driving in actual traffic. Under contract of the Royal Netherlands Army, a study is conducted in which a group of novice drivers
(passenger cars) receive training on the simulator in two traffic participation tasks. The transfer of training is compared with a

12



control group. The TNO low cost driver training simulator was stationed at a military driving school. Half of the 32 participants
received, in addition to normal driving lessons, training on the simulator. The other half received the usual driver training program.
The simulator group received training in negotiating intersections and roundabouts. After training, all trainees drove aroutein
actual traffic. At pre-specified locations (mainly intersections and roundabouts), examiners assessed trainees' driving behaviour
on various aspects, like looking behaviour, speed control and direction indicating. Trainees that received just normal driver
training performed significantly better than trainees that also received simulator training. It is possible that low-cost driving
simulators are not (yet) suitable for training the investigated tasks. It is, however, also possible that outcomes are distorted by
technical, didactic, and organisational problems. In future studies, simulators should be equipped with more advanced technical
functionality, so that trainees (learn to) drive more easily and instructors can teach more easily. Finally, validation studies need
to be carried out under rigorous experimental control.

Author

Training Smulators; Computerized Smulation; Virtual Reality; Control Smulation

12
ASTRONAUTICS (GENERAL)

Includes general research topics related to space flight and manned and unmanned space vehicles, platforms or objects launched
into, or assembled in, outer space; and related components and equipment. Also includes manufacturing and maintenance of such
vehicles or platforms. For specific topics in astronautics see categories 13 through 20. For extraterrestrial exploration, see 91 Lunar
and Planetary Science and Exploration.

20010084914 NASA Goddard Space Flight Center, Greenbelt, MD USA
MU-SPIN Conference Explorers Program Per spective
Barrowman, Jm, NASA Goddard Space Flight Center, USA; Materials Presented at the MU-SPIN Ninth Annual Users
Conference; November 2000, pp. 131-134; In English; See also 20010084895; No Copyright; Avail: CASI; A01, Hardcopy; A03,
Microfiche

The mission of the Explorer Program is to provide frequent flight opportunities for world-class scientific investigations from
space within the following space science themes: (1) Astronomical Search for Origins and Planetary Systems; (2) Structure and
Evolution of the Universe (3) The Sun-Earth Connection. America's space exploration started with Explorer 1: (1) Launched
February 1, 1958; (2) Discovered the Van Allen Radiation Belts; (3) Over 75 Explorer missions have flown.
Derived from text
Planetary Systems; Space Missions; Explorer 1 Satellite; Space Exploration; Cosmology; Astronony

20010084944 Office of Naval Research, Ocean, Atmosphere and Space Sand T Program Office, Arlington, VA USA
The Office of Naval Research, Ocean, Atmosphere and Space Sand T Department, the Naval Space Sand T Program
Office
Regeon, Paul, Office of Naval Research, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference;
October 1999; 16p; In English; See also 20010084928; Original contains color illustrations, No Copyright; Avail: CASI; A03,
Hardcopy

This viewgraph presentation gives an overview of the Naval Space Science and Technology Program Office. Details are given
on the Naval payloads (Remote Atmospheric lonospheric Detection System (RADIS), lonospheric Mapping and Geocoronal
Experiment (IMAGE), and METOC Imager), Geosynchronous Earth Orbit mission, and enabling technologies.
CAS
Payloads;, Remote Sensing; Research and Devel opment

20010084949 Secretary of the Air Force, Washington, DC USA
Space Test Program (STP)
Ward, Michael, Secretary of the Air Force, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference;
October 1999; 16p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

The Space Test Program (STP) provides spaceflight and on-orbit operations for highest priority Department of Defense
(DoD) space experiments, based on rankings of annual DoD Space Experiments Review Board. STP investment pays dividends
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in demonstrating new space technologies for military and commercia applications. to date, STP has flown 426 experiments on
135 missions since 1967. Of these, 113 missions have been successful (84% success rate).

Derived from text

Space Missions; Spaceborne Experiments

20010084952 Coleman Aerospace Co., USA
Coleman Aerospace Vehicle Systems
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 6p; In English; See also
20010084928; Criginal contains color illustrations, No Copyright; Avail: CASI; A02, Hardcopy
This viewgraph presentation gives an overview of the Coleman Aerospace Vehicle Systems, including details on the Leolink
family of vehicles, their payload capacity, and payload envelopes.
CAS
Aerospace \ehicles; Payloads

20010084992 NASA Johnson Space Center, Houston, TX USA
Entry Debris Field Estimation Methods and Application to Compton Gamma Ray Observatory Disposal
Mrozinski, Richard B., NASA Johnson Space Center, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 455-469; In
English; See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

For public safety reasons, the Compton Gamma Ray Observatory (CGRO) was intentionally deorbited on June 4, 2000. This
deorhit was NASA's first intentional controlled deorbit of a satellite, and more will come including the eventual deorbit of the
International Space Station. to maximize public safety, satellite deorbit planning requires conservative estimates of the debris
footprint size and location. These estimates are needed to properly design a deorbit sequence that places the debris footprint over
unpopulated areas, including protection for deorbit contingencies. This paper details a method for estimating the length (range),
width (crossrange), and location of entry and breakup debris footprints. This method utilizes a three degree-of-freedom Monte
Carlo simulation incorporating uncertainties in al aspects of the problem, including vehicle and environment uncertainties. The
method incorporates a range of debris characteristics based on historical datain addition to any vehicle-specific debris catalog
information. This paper describes the method in detail, and presents results of its application as used in planning the deorbit of
the CGRO.
Author
Spacecraft Breakup; Spacecraft Reentry; Estimating; Reentry Trajectories

20010085778 NASA Goddard Space Flight Center, Greenbelt, MD USA
The NPOESS Preparatory Project: Mission Concept and Status
Murphy, Robert E., NASA Goddard Space Flight Center, USA; Taylor, Raynor, NASA Goddard Space Flight Center, USA;
DeVito, Daniel S., NASA Goddard Space Flight Center, USA; Smith, Janice K., NASA Goddard Space Flight Center, USA;
Henegar, Joy, NASA Goddard Space Flight Center, USA; Dodge, James C., NASA, USA; Wilczynski, Peter, National Oceanic
and Atmospheric Administration, USA; Kelly, Michael, National Oceanic and Atmospheric Administration, USA; Schneider,
Stanley, National Oceanic and Atmospheric Administration, USA; Welsch, Carol, National Oceanic and Atmospheric
Administration, USA; [2001]; 3p; In English; National Geoscience and Remote Sensing Symposium, 9-13 Jul. 2001, Sydney,
Australia; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

National Polar-orbiting Operational Environmental Satellite System (NPOESS) Preparatory Project is ajoint NASA/IPO
(Integrated Program Office) mission to extend selected systematic measurements initiated by the Terra and Aqua missions and
to provide risk reduction for NPOESS. The key sensor properties and mission features are summarized.
Author
Mission Planning; Risk; Spacecraft Equipment; Artificial Satellites; Polar Orbits

20010085779 NASA Goddard Space Flight Center, Greenbelt, MD USA

JEM-EF Space Station Carrier System

Daelemans, Gerard J., NASA Goddard Space Flight Center, USA; Goldsmith, Theodore C., Swales Aerospace, USA; [2001]; 1p;

In English; ISS Symposium, 15-17 Oct. 2001, Cocoa Beach, FL, USA; No Copyright; Avail: Issuing Activity; Abstract Only
The NASA/GSFC Shuttle Small Payloads Projects Office (SSPPO) is developing a carrier system for accommodating

scientific and applications payloads on the Japanese Experiment Module - Exposed Facility (JEM-EF). The carrier structure

provides for flexible mounting of payload instrumentation in nadir, zenith, or limb-viewing positions. Avionics capability will

be provided to accommodate up to four payloads with independent power and signal connections. The JEM-EF carrier builds on
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over 15 years of experience in developing and operating the " Hitchhiker” carriers used on the Space Shuttle. This paper describes
the carrier system, potential payload configurational and related GSFC activities.

Author

Avionics; Space Shuttle Payloads; Space Sations; Japanese Space Program

20010087327 NASA Ames Research Center, Moffett Field, CA USA
Planning and Scheduling for Fleets of Earth Observing Satellites
Frank, Jeremy, NASA Ames Research Center, USA; Jonsson, Ari, Research Inst. for Advanced Computer Science, USA; Morris,
Robert, NASA Ames Research Center, USA; Smith, David E., NASA Ames Research Center, USA; [2001]; 9p; In English;
International Symposium on Artificial Intelligence, Robotics, Automation and Space, Jun. 2000, Montreal, Canada; No
Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

We address the problem of scheduling observations for a collection of earth observing satellites. This scheduling task isa
difficult optimization problem, potentially involving many satellites, hundreds of requests, constraints on when and how to service
each request, and resources such as instruments, recording devices, transmitters, and ground stations. High-fidelity models are
required to ensure the validity of schedules; at the same time, the size and complexity of the problem makes it unlikely that
systematic optimization search methods will be able to solve them in areasonable time. This paper presents a constraint-based
approach to solving the Earth Observing Satellites (EOS) scheduling problem, and proposes a stochastic heuristic search method
for solving it.
Author
Scheduling; Artificial Satellites; Heuristic Methods; Management Systems

13
ASTRODYNAMICS

Includes powered and free-flight trajectories; and orbital and launching dynamics.

20010084953 Space and Missile Systems Organization, USA

Orbital/Sub-Orbital Program

Buckley, Steve, Space and Missile Systems Organization, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS

Rideshare Conference; October 1999; 32p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy
The objective of this Launch Test Program isto use excess ICBM assets and proven launch vehicles to provide cost-effective,

highly reliable launch services for orbital and ballistic launch missions, support awide range of payloads and orbits, and to provide

quick turn one-stop launch service support.

Derived from text

Launch \ehicles; Launching; Payloads

20010084958 NASA Goddard Space Flight Center, Greenbelt, MD USA
2001 Flight M echanics Symposium
Lynch, John P, Editor, NASA Goddard Space Flight Center, USA; June 2001; 588p; In English, 19-21 Jun. 2001, Greenbelt, MD,
USA; See also 20010084959 through 20010085000
Report No.(s): NASA/CP-2001-209986; Rept-2001-02668-0; NAS 1.55:209986; NONP-NASA-CD-2001126425; No
Copyright; Avail: CASI; A25, Hardcopy; A06, Microfiche

This conference publication includes papers and abstracts presented at the Flight Mechanics Symposium held on June 19-21,
2001. Sponsored by the Guidance, Navigation and Control Center of Goddard Space Flight Center, this symposium featured
technical papers on a wide range of issues related to attitude/orbit determination, prediction and control; attitude simulation;
attitude sensor calibration; theoretical foundation of attitude computation; dynamics model improvements, autonomous
navigation; constellation design and formation flying; estimation theory and computational techniques; Earth environment
mission analysis and design; and, spacecraft re-entry mission design and operations.
Author
Attitude (Inclination); Guidance (Motion); Navigation; Orbit Calculation; Satellite Orientation; Flight Mechanics
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20010084961 Purdue Univ., School of Aeronautics and Astronautics, West Lafayette, IN USA
Periodic Orbitsin the Vicinity of L1 and L2 in the Coherent Restricted Four-Body Problem
Guzman, Jose J., Purdue Univ., USA; Howell, Kathleen C., Purdue Univ., USA; 2001 Flight Mechanics Symposium; June 2001,
pp. 25-39; In English; See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

Consider the design of nominal orbitsin the vicinity of the Sun-Earth collinear libration points. First, note that the equilibrium
points actually exist only in the circular restricted three-body problem (CR3BP). As aresult, for libration point missions, most
of the analysis must be accomplished from the perspective of a model with, at least, three bodies. Unfortunately, for some cases
in the Sun-Earth system, the qualitative behavior that is apparent in the CR3BP might be sometimes completely lost due to lunar
perturbations. On the other hand, lunar gravity may be a key element in creating new types of solutions. Therefore, aformulation
of the four-body problem iswarranted, and the coherent restricted four-body problem isincorporated. In this model, the primaries
satisfy the equations of motion, as derived in terms of a relative formulation, to some specified tolerance. to maximize the
four-body model as a useful component, specia solutions - such as periodic and quasi-periodic trajectories - can be initially
isolated and identified. In this paper, the focus is on the computation of periodic orbits in the vicinity of the Moon perturbed
Sun-Earth L1 and L2 libration points.
Author
Four Body Problem; Libration; Lunar Gravitational Effects; Spacecraft Orbits

20010084962 NASA Goddard Space Flight Center, Greenbelt, MD USA
Unique Non-K eplerian Orbit Vantage L ocations for Sun-Earth Connection and Earth Science Vision Roadmaps
Folta, David, NASA Goddard Space Flight Center, USA; Young, Corissa, Colorado Univ., USA; Ross, Adam, Harvard Univ.,
USA; 2001 Flight Mechanics Symposium; June 2001, pp. 41-51; In English; See also 20010084958; No Copyright; Avail: CASI;
A03, Hardcopy

The purpose of this investigation is to determine the feasibility of attaining and maintaining unique non-Keplerian orbit
vantage locations in the Earth/Moon environment in order to obtain continuous scientific measurements. The principal difficulty
associated with obtaining continuous measurements is the tempora nature of astrodynamics, i.e., classica orbits. This
investigation demonstrates advanced trajectory designs to meet demanding science requirements which cannot be met following
traditional orbital mechanic logic. Examples of continuous observer missions addressed include Earth pole-sitters and unique
vertical libration orbits that address Sun-Earth Connection and Earth Science Vision roadmaps.
Author
Joacecraft Trajectories; Spacecraft Orbits, Earth-Moon System; Astrodynamics

20010084963 Aerospace Corp., Chantilly, VA USA
Collision Probability Analysesfor Earth-Orbiting Satellites
Chan, Ken, Aerospace Corp., USA; 2001 Flight Mechanics Symposium; June 2001, pp. 53-67; In English; See also 20010084958;
No Copyright; Avail: CASI; A03, Hardcopy

This paper is first concerned with a detailed calculation of the collision probability between the primary spacecraft and a
single secondary orbiting object. The analysisis then extended to the case in which the secondary objects comprise a class having
a specific altitude and inclination, the latter parameter not necessarily the same as that of the primary spacecraft. All the secondary
objectsin this class have ascending nodes uniformly distributed around the equator, and have phase angles uniformly distributed
within an orbital plane. For a pairwise encounter, the starting point need not be a three-dimensional Gaussian distribution but is
rather atwo-dimensional Gaussian distribution defined in the plane perpendicular to the relative velocity vector at the point of
closest approach. The ellipses of constant probability density function (pdf) are replaced by circles of constant pdf having the same
area. This makes the Gaussian distribution isotropic in the plane of interest. The rationale for thisis that the relative position vector
at closest approach is random in direction in that plane, when one considers any member of the secondary objects encountering
the primary spacecraft. The consequence is that the two-dimensional Gaussian distribution is replaced by the one-dimensional
Rician distribution which involves the modified Bessel function of the first kind of zero order.
Derived from text
Callisions; Normal Density Functions; Probability Theory; Spacecraft Orbits

20010084964 NASA Goddard Space Flight Center, Greenbelt, MD USA

High Earth Orbit Design for Lunar-Assisted Medium Class Explorer Missions

McGiffin, Daniel A., Computer Sciences Corp., USA; Mathews, Michael, Computer Sciences Corp., USA; Cooley, Steven,
NASA Goddard Space Flight Center, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 69-82; In English; See also
20010084958; No Copyright; Avail: CASI; A03, Hardcopy
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This study investigates the application of high-Earth orbit (HEO) trajectories to missions requiring long on-target integration
times, avoidance of the Earth’s radiation belt, and minimal effects of Earth and Lunar shadow periods which could cause
thermal/mechanical stresses on the science instruments. As used here, a HEO trgjectory is a particular solution to the restricted
three-body problem in the Earth-Moon system with the orbit period being either 1/2 of, or 1/4 of, the lunar sidereal period. A
primary mission design goal isto find HEO trajectories where, for afive-year mission duration, the minimum perigee radiusis
greater than seven Earth radii (R(sub E)). This minimum perigee radius is chosen so that, for the duration of the mission, the
perigee is always above the relatively heavily populated geosynchronous radius of 6.6 R(sub E). A secondary goal isto maintain
as high an ecliptic inclination as possible for the duration of the mission to keep the apsis points well out of the Ecliptic plane.
Mission design analysis was completed for launch dates in the month of June 2003, using both direct transfer and phasing loop
transfer techniques, to alunar swingby for final insertion into a HEO. Also provided are analysis results of eclipse patterns for
the tragjectories studied, as well as the effects of launch vehicle errors and launch delays.

Author
Earth Orbits; Earth-Moon System; Spacecraft Trajectories, Three Body Problem

20010084965 Space Products and Applications, Inc., Fairfax, VA USA
Alternate Forms of Relative Attitude Kinematics and Dynamics Equations
Xing, Guang Q., Space Products and Applications, Inc., USA; Parvez, Shabbir A., Space Products and Applications, Inc., USA;
2001 Flight Mechanics Symposium; June 2001, pp. 83-97; In English; See also 20010084958
Contract(s)/Grant(s): NAS5-99163; No Copyright; Avail: CASI; A03, Hardcopy

In this paper the alternate forms of the relative attitude kinematics and relative dynamics equations are presented. These
developments are different from the earlier developments that have been presented in other publications. The current forms of
equations have the advantage of being simpler than earlier ones. These equations are applied in developing the necessary
kinematics and dynamics for relative navigation in formation flying and virtual platforms. These equations also have application
in the implementation of nonlinear full state feedback and nonlinear output feedback control for large attitude angle acquisition
and tracking. This paper presents simulations from such afull state feedback control application.
Author
Attitude (Inclination); Kinematics; Nonlinear Feedback; Spacecraft Control

20010084966 NASA Goddard Space Flight Center, Greenbelt, MD USA
Evaluation of Relative Navigation Algorithmsfor For mation-Flying Satellites
Kelbel, David, Computer Sciences Corp., USA; Lee, Taesul, Computer Sciences Corp., USA; Long, Anne, Computer Sciences
Corp., USA; Carpenter, J. Russell, NASA Goddard Space Flight Center, USA; Gramling, Cheryl, NASA Goddard Space Flight
Center, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 99-113; In English; See also 20010084958; No Copyright;
Avail: CASI; A03, Hardcopy

Goddard Space Flight Center is currently devel oping advanced spacecraft systems to provide autonomous navigation and
control of formation flyers. This paper discusses autonomous relative navigation performance for formations in eccentric,
medium, and high-altitude Earth orbits using Global Positioning System (GPS) Standard Positioning Service (SPS) and
intersatellite range measurements. The performance of severa candidate relative navigation approaches is evaluated. These
analysesindicate that the relative navigation accuracy is primarily a function of the frequency of acquisition and tracking of the
GPS signals. A relative navigation position accuracy of 0.5 meters root-mean-square (RMS) can be achieved for formationsin
medium-attitude eccentric orbits that can continuously track at least one GPS signal. A relative navigation position accuracy of
better than 75 meters RM S can be achieved for formations in high-altitude eccentric orbits that have sparse tracking of the GPS
signals. The addition of round-trip intersatellite range measurements can significantly improve relative navigation accuracy for
formations with sparse tracking of the GPS signals.
Author
Algorithms; Autonomous Navigation; Global Positioning System; Satellite Guidance

20010084967 Texas A&M Univ., Dept. of Aerospace Engineering, College Station, TX USA

Relative Navigation for Formation Flying of Spacecr aft

Alonso, Roberto, Texas A&M Univ., USA; Du, Ju-Young, Texas A&M Univ., USA; Hughes, Declan, Texas A&M Univ., USA;
Junkins, John L., Texas A&M Univ., USA; Crassidis, John L., Buffalo Univ., USA; 2001 Flight Mechanics Symposium; June
2001, pp. 115-129; In English; See also 20010084958

Contract(s)/Grant(s): NCC5-448; AFOSR-32525-57200; 000512-0004-1999; No Copyright; Avail: CASI; A03, Hardcopy
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This paper presents a robust and efficient approach for relative navigation and attitude estimation of spacecraft flying in
formation. This approach uses measurements from a new optical sensor that provides a line of sight vector from the master
spacecraft to the secondary satellite. The overall system provides a novel, reliable, and autonomous relative navigation and
attitude determination system, employing relatively simple electronic circuits with modest digital signal processing requirements
and is fully independent of any external systems. Experimental calibration results are presented, which are used to achieve
accurate line of sight measurements. State estimation for formation flying is achieved through an optimal observer design. Also,
because the rotational and translational motions are coupled through the observation vectors, three approaches are suggested to
separate both signals just for stability analysis. Simulation and experimental results indicate that the combined sensor/estimator
approach provides accurate relative position and attitude estimates.

Author
Satellite Attitude Control; Autonomous Navigation; Computerized Simulation

20010084968 NASA Goddard Space Flight Center, Greenbelt, MD USA
A Preliminary Formation Flying Orbit Dynamics Analysisfor Leonardo-BRDF
Hughes, Steven P, NASA Goddard Space Flight Center, USA; Mailhe, Laurie M., Al Solutions, Inc., USA; 2001 Flight
Mechanics Symposium; June 2001, pp. 131; In English; See also 20010084958; No Copyright; Abstract Only; Available from
CASI only as part of the entire parent document

Leonardo-BRDF isa NASA mission concept proposed to allow the investigation of radiative transfer and its effect on the
Earth’s climate and atmospheric phenomenon. Enabled by the recent developments in small-satellite and formation flying
technology, the mission is envisioned to be composed of an array of spacecraft in carefully designed orbits. The different
perspectives provided by a distributed array of spacecraft offer a unique advantage to study the Earth’s albedo. This paper presents
the orbit dynamics analysis performed in the context of the Leonardo-BRDF science requirements. First, the albedo integral is
investigated and the effect of viewing geometry on science return is studied. The method used in this paper, based on Gauss
quadrature, provides the optimal formation geometry to ensure that the value of the integral is accurately approximated. An orbit
design approach is presented to achieve specific relative orbit geometries while simultaneously satisfying orbit dynamics
constraints to reduce formation-keeping fuel expenditure. The relative geometry afforded by the design is discussed in terms of
mission requirements. An optimal two-burn initialization scheme is presented with the required delta-V to distribute all spacecraft
from a common parking orbit into their appropriate orbits in the formation. Finally, formation-keeping strategies are devel oped
and the associated delta-V's are cal culated to maintain the formation in the presence of perturbations.
Author
Radiative Transfer; Orbital Mechanics; Earth Atmosphere; Radiation Effects; Mission Planning

20010084969 Department of the Air Force, USA
Reducing For mation-K eeping Maneuver Costsfor Formation Flying Satellitesin Low-Earth Orbit
Hamilton, Nicholas, Department of the Air Force, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 133-145; In English;
See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

Severa techniques are used to synthesize the formation-keeping control law for a three-satellite formation in low-earth orbit.
The objective is to minimize maneuver cost and position tracking error. Initial reductions are found for a one-satellite case by
tuning the state-weighting matrix within the linear-quadratic-Gaussian framework. Further savings come from adjusting the
maneuver interval. Scenarios examined include cases with and without process noise. These results are then applied to a
three-satellite formation. For both the one-satellite and three-satellite cases, increasing the maneuver interval yields a decrease
in maneuver cost and an increase in position tracking error. A maneuver interval of 8-10 minutes provides a good trade-off between
maneuver cost and position tracking error. An analysis of the closed-loop poles with respect to varying maneuver intervals
explains the effectiveness of the chosen maneuver interval.
Author
Satellite Constellations; Cost Reduction; Satellite Control

20010084970 Maryland Univ., College Park, MD USA
An Investigation of Atmospheric Penetration to Modify the Right Ascension of Orbital Planes
Schultz, Joseph R., Maryland Univ., USA; Pines, Darryll J., Maryland Univ., USA; 2001 Flight Mechanics Symposium; June
2001, pp. 147-161; In English; See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

Formation flying satellites positioned in similar orbits that vary only by different longitudes of the ascending node, Omega,
create aregular, distributive constellation to cover the Earth. If the satellites in the constellation need to be launched by the same
launch vehicle, there are two standard ways to transfer them to their proper position. The first approach involves transferring the
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satellites with a propulsive impulse maneuver that is quick but requires alarge amount of fuel. The second approach uses the
Earth’s J2 gravitational effect to position the satellites into their respective orbits without using much fuel, however, it may take
many months to do so leading to higher operational costs. One novel approach that may lead to overall lower costs than both
standard methods is to use atmospheric penetration maneuvers. Such maneuvers would be used to "dip’ into the atmosphere and
take advantage of aerodynamic lift that can be designed into the satellite to achieve the new desired Omega. Depending on the
orbit and satellite characteristics, this maneuver requires less fuel than the impulsive case and can be conducted on the order of
days as compared to months over the J2 method. This paper details the atmospheric penetration maneuver and the conditionsin
which this transfer method will provide cost savings over the two approaches that are commonly used today.

Author

Aeromaneuvering; Satellite Constellations; Atmospheric Entry

20010084987 NASA Goddard Space Flight Center, Greenbelt, MD USA
Precise Orbit Determination for GEOSAT Follow-On Using Satellite Laser Ranging Data and I ntermission Altimeter
Crossovers
Lemoine, Frank G., NASA Goddard Space Hight Center, USA; Rowlands, David D., NASA Goddard Space Hight Center, USA;
Luthcke, Scott B., NASA Goddard Space Hight Center, USA; Zdensky, Nikita P, Raytheon Information Technology and Scientific
Sarvices, USA; Chinn, Douglas S, Raytheon Information Technology and Scientific Services, USA; Pavlis, Despina E., Raytheon
Information Technology and Scientific Services, USA; Marr, Gregory, NASA Goddard Space Hight Center, USA; 2001 Flight Mechanics
Symposium; June 2001, pp. 377-391; In English; See dso 20010084958; No Copyright; Avail: CASl; A03, Hardcopy

The US Navy's GEOSAT Follow-On Spacecraft was launched on February 10, 1998 with the primary objective of the mission
to map the oceans using aradar atimeter. Following an extensive set of calibration campaignsin 1999 and 2000, the US Navy
formally accepted delivery of the satellite on November 29, 2000. Satellite laser ranging (SLR) and Doppler (Tranet-style)
beaconstrack the spacecraft. Although limited amounts of GPS data were obtained, the primary mode of tracking remains satellite
laser ranging. The GFO atimeter measurements are highly precise, with orbit error the largest component in the error budget. We
have tuned the non-conservative force model for GFO and the gravity model using SLR, Doppler and altimeter crossover data
sampled over one year. Gravity covariance projections to 70x70 show the radial orbit error on GEOSAT was reduced from 2.6
cmin EGM96 to 1.3 cm with the addition of SLR, GFO/GFO and TOPEX/GFO crossover data. Evaluation of the gravity fields
using SLR and crossover data support the covariance projections and also show a dramatic reduction in geographically-correl ated
error for the tuned fields. In this paper, we report on progress in orbit determination for GFO using GFO/GFO and TOPEX/GFO
altimeter crossovers. We will discuss improvements in satellite force modeling and orbit determination strategy, which alows
reduction in GFO radial orbit error from 10-15 cm to better than 5 cm.
Author
Altimeters; Crossovers; Orbit Determination; Satellite Laser Ranging

20010084989 NASA Goddard Space Flight Center, Greenbelt, MD USA

Preliminary Results of NASA’s First Autonomous Formation Flying Experiment: Earth Observing-1 (EO-1)

Folta, David, NASA Goddard Space Flight Center, USA; Hawkins, Albin, Al Solutions, Inc., USA; 2001 Flight Mechanics

Symposium; June 2001, pp. 409-422; In English; See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy
NASA’s first autonomous formation flying mission is completing a primary goal of demonstrating an advanced technology

called enhanced formation flying. To enable this technology, the Guidance, Navigation, and Control center at the Goddard Space

Flight Center has implemented an autonomous universal three-axis formation flying algorithm in executive flight code onboard

the New Millennium Program’s (NMP) Earth Observing-1 (EO-1) spacecraft. This paper describes the mathematical background

of the autonomous formation flying algorithm and the onboard design and presents the preliminary validation results of this unique

system. Results from functionality assessment and autonomous maneuver control are presented as comparisons between the

onboard EO-1 operational autonomous control system called AutoCon(tm), its ground-based predecessor, and a stand-alone

algorithm.

Author

Algorithms; Autonomy; Spacecraft Control

20010084991 NASA Goddard Space Flight Center, Greenbelt, MD USA

Trajectory Design and Control for the Compton Gamma Ray Observatory Re-Entry

Hoge, Susan, NASA Goddard Space Flight Center, USA; Vaughn, Frank J., Jr., NASA Goddard Space Flight Center, USA; 2001
Flight Mechanics Symposium; June 2001, pp. 443-454; In English; See also 20010084958; No Copyright; Avail: CASI; A03,
Hardcopy
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The Compton Gamma Ray Observatory (CGRO) controlled re-entry operation was successfully conducted in June of 2000.
The surviving parts of the spacecraft landed in the Pacific Ocean within the nominal impact target zone. The design of the
maneuversto control the trajectory to accomplish this re-entry presented several challenges. These challenges included the timing
and duration of the maneuvers, propellant management, post-maneuver state determination, collision avoidance with other
spacecraft, accounting for the break-up of the spacecraft into several pieces with awide range of ballistic coefficients, and ensuring
that the impact footprint would remain within the desired impact target zone in the event of contingencies. This paper presents
theinitial re-entry trajectory design and traces the evolution of that design into the maneuver sequence used for the re-entry. The
paper aso discusses the spacecraft systems and operational constraints imposed on the trgjectory design and the required
modificationsto theinitial design based on those constraints. Data from the reentry operation are also presented.

Author
Reentry Trajectories; Trajectory Control; Spacecraft Trajectories

20010084993 Colorado Univ., Colorado Center for Astrodynamics Research, Boulder, CO USA
Orbit Determination for the Quik SCAT Spacecr aft
Thompson, Blair ., Colorado Univ., USA; Meek, Matthew C., Colorado Univ., USA; Kubitschek, Danid G., Colorado Univ., USA; Gold,
Kenn L., Colorado Univ., USA; Axdrad, Penina, Colorado Univ., USA; Born, George H., Colorado Univ., USA; 2001 Hight Mechanics
Symposium; June 2001, pp. 471-484; In English; See dso 20010084958
Contract(s)/Grant(s): 97BSM00005; No Copyright; Avail: CASl; A03, Hardcopy

The QuikSCAT satellite was launched on June 19, 1999. The primary mission payload is the SeaWinds scatterometer
designed to measure wind speed and direction near the ocean’s surface. The Colorado Center for Astrodynamics Research
(CCAR) was contracted to provide an operational orbit determination (OD) system capable of providing 100 m orbit accuracy
using the navigation solutions computed by the onboard GPS receivers, and to investigate two alternative OD strategies. Based
on several sample solutions, the operational OD system is shown to produce root-mean-square (RMS) position errors between
28 and 31 m, seven-day overlapping arc position errors between 15 and 25 m, and one-day arc overlaps between 5 and 6 m.
Periodically, ten minute bursts of pseudorange and carrier phase data are telemetered to the ground. We have investigated the
performance of an OD system based on these observations. Orbits generated with the smoothed navigation solutions differ from
single-differenced pseudorange solutions by less than 10 m. A third investigation considers the feasibility of a back-up system
using antenna azimuth and elevation angles from three ground tracking stations. Results of processing these three data types are
presented: (1) GPS navigation solutions; (2) GPS pseudorange burst data; and (3) ground-based azimuth and el evation data.
Author
Orbit Determination; Scatterometers, Root-Mean-Sguare Errors

20010084995 NASA Goddard Space Flight Center, Greenbelt, MD USA
Image Mission Attitude Support Experiences
Ottenstein, N., Computer Sciences Corp., USA; Chdla, M., Computer Sciences Corp., USA; Home, A., Computer Sciences Corp., USA,;
Harman, R., NASA Goddard Space Hight Center, USA; Burley, R., NASA Goddard Space Hight Center, USA; 2001 Hight Mechanics
Symposium; June 2001, pp. 497-511; In English; See dso 20010084958
Contract(s)/Grant(s): GS-35F-4381G; NASA Order S-43411-G; NASA Order S-36490-G; No Copyright; Aval: CASl; AQ3,
Hardcopy

The spin-stabilized Imager for Magnetopause to Aurora Global Exploration (IMAGE) isthe National Aeronautics and Space
Administration’s (NASA's) first Medium-class Explorer Mission (MIDEX). IMAGE was launched into a highly elliptical polar
orbit on March 25, 2000 from Vandenberg Air Force Base, California, aboard a Boeing Delta |l 7326 launch vehicle. This paper
presents some of the observations of the flight dynamics analyses during the launch and in-orbit checkout period through May
18, 2000. Three new algorithms - one algebraic and two differential correction - for computing the parameters of the coning motion
of a spacecraft are described and evaluated using in-flight data from the autonomous star tracker (AST) on IMAGE. Other attitude
aspects highlighted include support for active damping consequent upon the failure of the passive nutation damper, performance
evaluation of the AST, evaluation of the Sun sensor and magnetometer using AST data, and magnetometer calibration.
Author
Satellite Orientation; Image Satellite; Flight Characteristics; Algorithms
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20010084996 Hammers Co., USA
On-Orbit Pointing Performance for the New Millennium Earth Observing-1 Spacecr aft
Blackman, Kathie, Hammers Co., USA; Speer, Dave, Litton Advanced Systems, USA; Shulman, Seth, Computer Sciences Corp.,
USA; Hunt, Teresa, Swales Aerospace, USA; Sanneman, Paul, Swales Aerospace, USA; 2001 Flight Mechanics Symposium;
June 2001, pp. 513-526; In English; See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

The NASA New Millennium Program (NMP) Earth Observing-1 (EO-1) spacecraft was launched in November 2000 on its
primary mission to validate advanced remote sensing instruments. This paper provides a summary of the early orbit checkout of
the spacecraft, paying special attention to the initial acquisition sequence, science pointing performance, Kalman filter attitude
determination, and system calibration. EO-1 pointing performance is meeting the 2-sigma pointing requirement as well as the
3-sigmagoal for science imaging. The operational issues and estimated accuracy are presented for the Lockheed Martin AST-201
Star Tracker, the Litton G& C Space Inertial Reference Unit and the Lora Space Systems GPS Tensor receiver. This paper will
also provide an overall summary of al attitude control modes, including the raster scan slew required for instrument lunar
calibration.
Author
Satellite Orientation; Satellite Attitude Control; Checkout; Raster Scanning

20010084997 Hubert Astronautics, Inc., USA
Surface Tension Lockup in the IMAGE Nutation Damper: Anomaly and Recovery
Hubert, Carl, Hubert Astronautics, Inc., USA; Swanson, Daniel, Lockheed Martin Space Systems Co., USA; 2001 Flight
M echanics Symposium; June 2001, pp. 527; In English; See also 20010084958; No Copyright; Abstract Only; Available from
CASl only as part of the entire parent document

Early telemetry from the spin-stabilized IMAGE spacecraft indicated that the vehicle'sinitial nutation was not decaying. This
behavior was especially puzzling because the spacecraft’s passive nutation damper behaved as expected while IMAGE was
attached to the spinning upper stage. The lack of damping was also puzzling because the damper was a tubular ring partially filled
with liquid mercury; asimple, reliable device with along flight history. In a partialy-filled ring damper, the excess kinetic energy
associated with nutation is dissipated by fluid viscosity when inertial forces cause the liquid to move through the tube. However,
post-launch analysis indicated that the IMAGE damper liquid was immobilized by surface tension. This was an unanticipated
consequence of the vehicle'slow spin rate. When it became apparent that passive damping did not work, a ground-commanded
open-loop damper was devel oped using the spacecraft’s magnetic torquer and onboard logic that was intended for ground test of
the torquer. This work-around successfully resolved the IMAGE nutation damping problem.
Author
Damping; Nutation; Torquers

20010084998 NASA Goddard Space Flight Center, Greenbelt, MD USA
Hubble Space Telescope Servicing Mission 3A Rendezvous Oper ations
Lee, S., Lockheed Martin Technical Operations, Inc., USA; Anandakrishnan, S., Lockheed Martin Technical Operations, Inc.,
USA; Connor, C., Lockheed Martin Technical Operations, Inc., USA; Moy, E., Lockheed Martin Technical Operations, Inc.,
USA; Smith, D., Lockheed Martin Technical Operations, Inc., USA; Myslinski, M., Honeyweel Technology Solutions, Inc., USA;
Markley, L., NASA Goddard Space Flight Center, USA; Vernacchio, A., NASA Goddard Space Flight Center, USA; 2001 Flight
M echanics Symposium; June 2001, pp. 529-543; In English; See aso 20010084958; No Copyright; Avail: CASI; A03, Hardcopy
The Hubble Space Telescope (HST) hardware complement includes six gas bearing, pulse rebalanced rate integrating gyros,
any three of which are sufficient to conduct the science mission. After the loss of three gyros between April 1997 and April 1999
due to a known corrosion mechanism, NASA decided to split the third HST servicing mission into SM3A, accelerated to October
1999, and SM3B, scheduled for November 2001. SM3A was developed as a quick turnaround ’Launch on Need’ mission to
replace all six gyros. Loss of afourth gyro in November 1999 caused HST to enter Zero Gyro Sunpoint (ZGSP) safemode, which
uses sun sensors and magnetometers for attitude determination and momentum bias to maintain attitude stability during orbit
night. Several instances of large attitude excursions during orbit night were observed, but ZGSP performance was adequate to
provide power-positive sun pointing and to support low gain antenna communications. Body rates in ZGSP were estimated to
exceed the nominal 0.1 deg/sec rendezvous limit, so rendezvous operations were restructured to utilize coarse, limited life,
Retrieval Mode Gyros (RMGs) under Hardware Sunpoint (HWSP) safemode. Contingency procedures were developed to
conduct the rendezvous in ZGSP in the event of RMGA or HWSP computer failure. Space Shuttle Mission STS-103 launched
on December 19, 1999 after a series of weather and Shuttle-related delays. After successful rendezvous and grapple under
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HWSP/RMGA, the crew changed out al six gyros. Following deploy and systems checkout, HST returned to full science
operations.

Author

Gyroscopes, Hubble Space Telescope; Space Shuttle Missions; Spacecraft Maintenance

20010085000 Science Applications International Corp., USA
Horizon Scanner Triggering Height Analysisfor OrbView-2
Patt, Frederick S., Science Applications International Corp., USA; Bilanow, Stephen, Science Applications International Corp.,
USA; 2001 Flight Mechanics Symposium; June 2001, pp. 559-573; In English; See also 20010084958; No Copyright; Avail:
CASI; A03, Hardcopy

The OrbView-2 spacecraft (OV-2) was launched in August 1997 from a Pegasus vehicle and maneuvered to a 705 km altitude,
Sun-synchronous orbit with alocal noon descending node. The spacecraft carries the Sea-viewing Wide Field-of-view Sensor
(SeaWiFS). The science data processing is performed by the SeaWiFS Project Office at NASA/GSFC. The definitive attitude
determination for image geolocation is performed as part of Level 1 product generation by post-processing the spacecraft attitude
sensor data. The geolocation accuracy requirement is 1 pixel (2 sigma), which correspondsto 1.12 km at nadir. OV-2 is equipped
with two horizon scanners for redundancy. In November 1998 one string of the attitude control system, including one of the
scanners, was powered off to save electrical power and sensor lifetime. In order to meet the one-pixel requirement with the single
scanner, an accurate model of the horizon scanner triggering height was needed. Analysis of the triggering height was performed
using data from both scanners prior to November 1998. This analysis showed significant variations in triggering height from the
basic oblate Earth model. The height had a different oblateness than the solid Earth, and a so showed latitudinal variations which
had a seasonal dependence. A model was developed to incorporate the observed variations in scanner triggering height. This
model has been implemented in the SeaWiFS Project processing software, and has been instrumental in meeting the geolocation
accuracy requirement for all data processed using the single scanner.
Author
Satellite Orientation; Horizon Scanners; Attitude Control

14
GROUND SUPPORT SYSTEMS AND FACILITIES (SPACE)

Includes launch complexes, research and production facilities; ground support equipment, e.g., mobile transporters; and test
chambers and simulators. Also includes extraterrestrial bases and supporting equipment. For related information see also 09
Research and Support Facilities (Air).

20010086480 Oral Roberts Univ., Dept. of Engineering and Physics, Tulsa, OK USA
Spinning Rocket Simulator Turntable Design Final Report
Miles, Robert W., Oral Roberts Univ., USA; Apr. 09, 2001; 43p; In English
Contract(s)/Grant(s): NAG5-7378; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Contained herein is the research and data acquired from the Turntable Design portion of the Spinning Rocket Simulator (SRS)
project. The SRS Project studies and eliminates the effect of coning on thrust-propelled spacecraft. This design and construction
of the turntable adds a structural support for the SRS model and two degrees of freedom. The two degrees of freedom, radial and
circumferential, will help develop a simulated thrust force perpendicular to the plane of the spacecraft model while undergoing
an unstable coning motion. The Turntable consists of aten-foot linear track mounted to a sprocket and press-fit to a thrust bearing.
A two-inch high column grounded by a Triangular Baseplate supports this bearing and houses the slip rings and pressurized,
air-line swivel. The thrust bearing allows the entire system to rotate under the moment applied through the chain-driven sprocket
producing a circumferential degree of freedom. The radial degree of freedom is given to the model through the helically threaded
linear track. This track allows the Model Support and Counter Balance to simultaneously reposition according to the coning
motion of the Model. Two design factors that hinder the linear track are bending and twist due to torsion. A Standard Aluminum
"C” channel significantly reduces these two deflections. Safety considerations dictate the design of all the components involved
in this project.
Author
Coning Mation; Degrees of Freedom; Spacecraft Models, Spin Sabilization; Smulators; Supports; Motion Stability
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15
LAUNCH VEHICLES AND LAUNCH OPERATIONS

Includes all classes of launch vehicles, launch/space vehicle systems, and boosters; and launch operations. For related information
see also 18 Spacecraft Design, Testing, and Performance, and 20 Spacecraft Propulsion and Power.

20010083349 Institute of Space Medico-Engineering, Beijing, China

Space Medicine and Medical Engineering

Liu, Y.; Hangtian Yixue Yu Yixue Gongcheng; Feb. 2001; Volume 14, No. 1; 87p; In Mixed; Portions of this document are not
fully legible

Report No.(s): PB2001-106251; Copyright; Avail: National Technical Information Service (NTIS)

Partial Contents: Changes in Vasoreactivity of Rat Pulmonary Artery af 7 d Tail-suspension; Changes of Cardiac Function
during 21 d Head-down Tilt Bed Rest and the Effect of Lower Body Negative Pressure in the Last Week; Changes of
Cardiovascular Indices during Head-up Tilt Plus Lower Body Negative Pressure; Study of Induced Mutation of Sorghum Seeds
on Recoverable Satellites; Changes of Alpha Glucomembrane Protein and Prostaglandin at 5380 m above Sea Level; Changes
of Arterial Blood Pressure during Various Stages in Spaceflight Activities.

NTIS
Aerospace Medicine; Cardiovascular System; Heart Function

20010083353 NASA Ames Research Center, Moffett Field, CA USA
Parallel Unsteady Turbopump Flow Simulationsfor Reusable L aunch Vehicles
Kiris, Cetin, Eloret Corp., USA; Kwak, Dochan, NASA Ames Research Center, USA; [2000]; 13p; In English; Computing the
Future 111, 26-28 Jun. 2000, Half Moon Bay, CA, USA; No Copyright; Avail: CASI; A03, Hardcopy; AOL, Microfiche

An efficient solution procedure for time-accurate solutions of Incompressible Navier-Stokes equation is obtained. Artificial
compressibility method requires a fast convergence scheme. Pressure projection method is efficient when small time-step is
required. The number of sub-iteration is reduced significantly when Poisson solver employed with the continuity equation. Both
computing time and memory usage are reduced (at least 3 times). Other work includes Multi Level Paralelism (MLP) of INS3D,
overset connectivity for the validation case, experimental measurements, and computational model for boost pump.
Author (revised)
Navier-Stokes Equation; Reusable Launch Vehicles; Turbine Pumps; Incompressible Flow; Unsteady Flow; Parallel Flow

20010084928 NASA Goddard Space Flight Center, Greenbelt, MD USA
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference
Cutlip, William, Editor, NASA Goddard Space Flight Center, USA; October 1999; 550p; In English; First Annual
NRO-OSL/GSFC-ATS Rideshare Conference, 15-16 Apr. 1999, Dulles, VA, USA; See also 20010084929 through 20010084957,
CD-ROM contains full text document in avariety of formats
Report No.(s): NASA/CP-1999-209482; Rept-99A01867; NAS 1.55:209482; NONP-NASA-CD-2001116065; No Copyright;
Avail: CASI; A23, Hardcopy; A04, Microfiche; CO1, CD-ROM

This document contains the proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference. The conference
was held April 16-16, 1999, at the Litton/TASC Facility, Dulles, Virginia, and was co-chaired by William Cutlip, Goddard Space
Flight Center Access to Space Group, and Jim Liller, National Reconnaissance Office, Office of Space Launch.
Author
Conferences, Spacecraft Launching; Space Transportation; Launch Vehicles

20010084929 NASA Goddard Space Flight Center, Greenbelt, MD USA
Phases
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 11p; In English; See also
20010084928; No Copyright; Avail: CASI; A03, Hardcopy

The Accessto Space Agent is responsible for the successful provision of timely, comprehensive information regarding access
opportunities, technical details specific to each opportunity, related cost information, and supplier specified points-of-contact.
Derived from text
Project Planning; Websites;, User Requirements
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20010084930 NASA Goddard Space Flight Center, Greenbelt, MD USA
The ATS Web Page Provides” Tool Boxes™ for: Access Opportunities, Performance, | nterfaces, Volume, Environments,
"Wish List” Entry and Educational Outreach
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 9p; In English; See aso
20010084928; No Copyright; Avail: CASI; A02, Hardcopy

This viewgraph presentation gives an overview of the Access to Space website, including information on the 'tool boxes
available on the website for access opportunities, performance, interfaces, volume, environments, 'wish list’ entry, and
educational outreach.
CAS
Education; Websites; Astronomy

20010084931 NASA Goddard Space Flight Center, Greenbelt, MD USA
Accessto Space: Providing a Rideto Your Future
Cutlip, William E., NASA Goddard Space Flight Center, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 40p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the Access to Space website, including information on the personnel
structure, mission statement, process flow, project formulation, project support, web-based tools and database, web site contents,
implementation plan, user registration, mission data input, capabilities of the website, and accomplishments thus far.
CASI
Websites; Astronomy; User Requirements

20010084932 NASA Goddard Space Flight Center, Greenbelt, MD USA
Quick Ride: Acquisition Overview
Adams, W. James, NASA Goddard Space Flight Center, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 10p; In English; See also 20010084928; No Copyright; Avail: CASI; A02, Hardcopy

Quick Rideis an outgrowth of rapid spacecraft acquisition. It provides a variety of low-cost, short lead time satellite rides
for science instruments. Task order contracts with commercial firms will permit placing a order within 30 days. Secondary
objectives include a demonstration of a FAR Part 12 commercial acquisition and the exploration of the use of on-ramps.
Derived from text
Satellite Instruments; Project Planning

20010084933 NASA Goddard Space Flight Center, Greenbelt, MD USA
Spartan Project Overview
Carson, Donald E., NASA Goddard Space Flight Center, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 10p; In English; See also 20010084928; No Copyright; Avail: CASI; A02, Hardcopy

The Spartan Project isthe result of Office of Space Science requirements for a transition capability between sounding rockets
and orbital missions. The project started early in the Shuttle program and drew from suborbital program designs, GAS programs,
and existing Marshall Space Flight Center’s bridge and attach mechanisms. Features include reusable Shuttle-based carriers.
Spartan is an in-house project drawing support from a mix of support service contractors and matrixed discipline support from
Goddard Space Flight Center organizations
Derived from text
Project Planning; Spaceborne Experiments; Launch Vehicles; Reusable Spacecraft

20010084935 Air Force Research Lab., USA
MightySat Program: Information Briefing for NRO Rideshare Conference
Thomas, Pete, Air Force Research Lab., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference;
October 1999; 13p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

The purposes of this viewgraph presentation on the MightySat program are to briefly describe the MightySat program, review
MightySat 11.2 payload capability, discuss MightySat 11.2 manifest process, identify current 1.2 manifest status, and discuss 1.1
and 1.2 launch vehicle interests.
Derived from text
Launch \ehicles; Artificial Satellites; Mission Planning
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20010084936 Spectrum Astro, Inc., Gilbert, AZ USA
NRO Ride Share Conference
Yeakel, Scott; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 10p; In English; See
aso 20010084928; Original contains color illustrations; No Copyright; Avail: CASl; A02, Hardcopy

This viewgraph presentation gives an overview of the Spectrum Astro and the multiple strategies utilized to control and
reduce cost. Products include sophisticated small to mid-size satellites, space hardware, ground support, and research and
development products. There has been a high productivity, low overhead, ' get-the-job-done’ culture over the last ten years, when
there were 118 contracts and $140 million in government investment. There has been consistent successful cost and schedule
performance.
Derived from text
Cost Reduction; Spacecraft Electronic Equipment; Artificial Satellites

20010084938 Lockheed Martin Corp., USA
Athena: Capabilitiesand Concepts
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 8p; In English; See also
20010084928; No Copyright; Avail: CASI; A02, Hardcopy

This viewgraph presentation gives an overview of the RideShare approaches and benefits. The assumed types of RideShares
include co-manifest (two spacecraft of relatively equal size), secondary (small payloads or spacecraft relative to primary), and
multi-manifest (two or more spacecraft of like size and function), and there are different standardized technical and contractual
solutions for each. RideShares provides users with increased launch flexibility and opportunities, more affordabl e per-payload
launch costs, and can serve as a price discriminator in competitive bidding.
Derived from text
Payloads; Satellite Design; Standardization

20010084939 Orhital Sciences Corp., Advanced Systems Dept., USA
Orbital Spacecraft Buses
Howard, Regan E., Orbital Sciences Corp., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference;
October 1999; 10p; In English; See also 20010084928; No Copyright; Avail: CASI; A02, Hardcopy
This viewgraph presentation gives an overview of the orbital spacecraft buses. Details are given on the Orbview-1, MicroStar,
ORBCOMM, Orbview-4, GALEX (Galaxy Evolution Explorer), SAVE/SOLSTICE, GEO Quick Ride, and Star-2.
CAS
Artificial Satellites; Specifications

20010084942 Science Applications International Corp., USA
Orbiting Technology Testbed Initiative (OTTI)
Ritter, Jim, Science Applications International Corp., USA; Campbell, Art, Naval Research Lab., USA; Proceedings of the First
Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 14p; In English; See also 20010084928; Original contains
color illustrations, No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the Orbiting Technology Testbed Initiative (OTTI). Information is given
on NASA and commercia space challenges, and how the OTTI program will overcome the challenges. OTTI is aprogram to:
(1) explore novel emerging breakthrough technologies and advanced SOA devices and adaptive subsystems with substantial
potential impact on space system performance; and (2) decrease the time and cost required for insertion into future NASA systems
by space demonstrations and by leveraging commercial space systems.
CAS
Aerospace Systems; Technology Assessment; Performance Prediction; Artificial Satellites

20010084946 United Space Alliance, USA

USA Alliance: Products and Servicesfor Space Operations

Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 4p; In English; See also
20010084928; No Copyright; Avail: CASI; A01, Hardcopy
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This viewgraph presentation gives an overview of the products and services for space operations, including details on space
hardware processing, on-orbit operations, launch and return operations, and space systems training. The ' reimbursable missions
are described, i.e., the two flight opportunities on OV-102 Columbia and the leasing of the Space Shuttle's payload bay.

CAS
Aerospace Systems; Payloads

20010084954 NASA, Washington, DC USA
NASA Headquarter /K ennedy Space Center: Organization and Small Spacecraft L aunch Services
Sierra, Albert; Beddel, Darren; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999;
41p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

The objectives of the Kennedy Space Center’s (KSC) Expendable Launch Vehicles (ELV) Program are to provide safe,
reliable, cost effective ELV launches, maximize customer satisfaction, and perform advanced payload processing capability
development. Details are given on the ELV program organization, products and services, foreign launch vehicle policy, how to
get a NASA launch service, and some of the recent NASA payloads.
Derived from text
Launch \ehicles; Policies; Spacecraft Launching

20010084955 Orbital Sciences Corp., Pegasus Program Office, Dulles, VA USA
Orbital Launch Systems
Morris, Edward, Jr., Orbital Sciences Corp., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference;
October 1999; 18p; In English; See also 20010084928; Original contains color illustrations, No Copyright; Avail: CASI; A03,
Hardcopy

This viewgraph presentation gives an overview of the orbital launch systems, including information on Orbital’s family of
launch vehicles, Pegasus and Taurus' flight heritage, information on Pegasus and Taurus launch vehicles, the L-1011 carrier
aircraft, Pegasus capable launch sites to date, and the GeoSat follow-on.
CAS
L-1011 Aircraft; Launch \ehicles

20010084956 Boeing Co., Expendable Launch Systems, Huntington Beach, CA USA
Delta Launch Services
Files, Bill, Boeing Co., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 19p;
In English; See also 20010084928; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the Delta launch services. Information is given for the expendable launch
systems (Delta ll, Deltalll, Delta |V, Titan Fairing, Sea Launch), new and emerging launch vehicles, payload range, Delta ll
program summary, Delta |1l program, secondary payload accomodations, and payload planning.
CAS
Foacecraft Launching; Delta 3 Launch \ehicle; Delta 4 Launch Vehicle

20010084957 Lockheed Martin Corp., USA
AtlasV
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 12p; In English; See also
20010084928; Original contains color illustrations, No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the Atlas V launch vehicle, including details on its evolution, common
element concept, launch system, hardware development progress, critical design review summary, and an update on the RD-180.
CAS
Atlas Launch \ehicles; Design Analysis; Systems Engineering

20010086419 Surrey Satellite Technology Ltd., Guildford, UK
Catalytic Decomposition of Nitrous Oxide for Spacecraft Propulsion Applications, Phase 1 Final Report
Richardson, Guy; Oct. 11, 2000; 112p; In English
Contract(s)/Grant(s): F61775-99-WE100
Report No.(s): AD-A392935; SPC-99-4100; No Copyright; Avail: CASI; A02, Microfiche; A06, Hardcopy
This report results from a contract tasking Surrey Satellite Technology, Ltd. as follows: Work package 1(2 months - $10 K)
A paper study will be undertaken to compare nitrous oxide mono-propellant thrusters with hydrogen peroxide and hydrazine
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mono-propellant thrusters. A test plan for the nitrous oxide mono-propellant thrusters experimental work will aso be produced.
Work package 2 (10 months - $40 K) From the experimental data an operational envelope for each catalyst will be defined. Once
the main parameters are known, an analytical simulation will be performed to minimize heat losses from the system. Nitrous oxide
injection into the chamber will be optimized. Improvements to the thruster’s design will be suggested to enhance performance.
A final report will also be produced. The final report will describe the apparatus, test set-up and measurement techniques used
for testing, contain the recorded values of pressures, temperatures, nitrous oxide mass flow rates, and discuss the results obtained.
A proposal for further development and design of the nitrous oxide thruster will be presented.

DTIC

Nitrous Oxides;, Decomposition; Catalysts; Spacecraft Propulsion; Chemical Propulsion

16
SPACE TRANSPORTATION AND SAFETY

Includes passenger and cargo space transportation, e.q., shuttle operations,; and space rescue techniques. For related information,
see also 03 Air Transportation and Safety and 15 Launch Vehicles and Launch Vehicles, and 18 Spacecraft Design, Testing and
Performance. For space suits, see 54 Man/System Technology and Life Support.

20010082536 NASA Kennedy Space Center, Cocoa Beach, FL USA
STS-105 Countdown Status Briefing
Aug. 07, 2001; In English; Videotape: 15 min. playing time, in color, with sound
Report No.(s): NONP-NASA-VT-2001137226; No Copyright; Avail: CASI; B01, Videotape-Beta; V01, Videotape-VHS

Joel Wells, NASA Public Affairs, introduces Pete Nickolenko, NASA Test Director, Glen Chin, STS-105 Mission Manage,
and Ed Priselac, Shuttle Weather Officer. They give an overview of the countdown to the STS-105 Discovery Orbiter launch,
including details on prelaunch tests (activate and check on-board avionics software, payload bay closeout, prepare and clear
launch pad, etc.), payload bay status (Leonardo Multipurpose Logistics Module), and the weather forecast. The men then answer
questions from the press.
CAS
Countdown; Spacecraft Launching; Prelaunch Tests; Weather Forecasting; Prelaunch Summaries

20010084934 NASA Goddard Space Flight Center, Greenbelt, MD USA
Shuttle Small Payloads Project Office: Overview
Dunker, S. Chris, NASA Goddard Space Flight Center, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 45p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the Shuttle Small Payload Project Office activities. Information is given
on the Hitchhiker and Hitchhiker-Junior programs, the Get Away Specia program, space experiment module program, program
costs, and future enhancements.
CAS
Get Away Specials (STS); Project Planning; Space Shuttle Payloads

20010084951 Air Force Research Lah., USA
Military Spaceplane Overview for NRO Shareride Conference
Verderame, Ken, Air Force Research Lab., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference;
October 1999; 15p; In English; See also 20010084928; Original contains color illustrations, No Copyright; Avail: CASI; A03,
Hardcopy

This viewgraph presentation gives an overview of the military spaceplane, including details on what its capabilities are, the
system architecture, characteristics, configuration options, the X-40B program, and space surveillance.
CAS
Military Technology; Aerospace Planes
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17
SPACE COMMUNICATIONS, SPACECRAFT COMMUNICATIONS, COMMAND AND TRACKING

Includes space systems telemetry, space communications networks; astronavigation and guidance, and spacecraft radio blackout.
For related information, see also 04 Aircraft Communications and Navigation and 32 Communications and Radar.

20010084973 Cdifornia Univ., Los Angeles, CA USA
Estimation of Wheel and CM G Alignments from On-Orbit Telemetry
Peck, Mason A., Cdifornia Univ., USA; 2001 Flight Mechanics Symposium; June 2001, pp. 187-201; In English; See dso 20010084958;
No Copyright; Avail: CASl; A03, Hardcopy

Using an accurate estimate of the alignments of a spacecraft’s actuators helps ensure efficient and precise maneuvers,
particularly for missions that implement open-loop or feedforward input sequences. Often actuator alignments are estimated as
small biases identified through Kalman filtering. This study takes a different approach. First, we acknowledge that alignment
estimation is dua to attitude determination, the problem of finding the representation (or attitude) of one set of basis vectors
relative to another. Existing attitude-determination techniques can be incorporated into the actuator-identification problem
through an iterative solution. Dynamic parameters of the system and small-angle representations of the alignments are identified
from measurement data via least-squares estimation. Then these parameters, a ong with the measurements, are used as vector
observations for optimal attitude-determination for each alignment matrix of interest. The magnitude of the actuator torque
applied at the instant of measurement serves as a weighting factor on the vector observation. If further iterations are necessary,
the optimal alignments are used as inputs for a new iteration of the least-squares system identification step and new optimal
alignments found. The iteration can be considered complete when the attitude-determination step returns identity rotations within
some tolerance. This general method is applied explicitly to a class of problems: finding the alignments of control-moment gyros
for a spinning spacecraft with unknown mass properties. The solution is demonstrated through simulations.
Author
Actuators; Alignment; Iterative Solution; Satellite Orientation

18
SPACECRAFT DESIGN, TESTING AND PERFORMANCE

Includes satellites; space platforms; space stations; spacecraft systems and components such as thermal and environmental
controls; and spacecraft control and stability characteristics. For life support systems, see 54 Man/System Technology and Life
Support. For related information, see also 05 Aircraft Design, Testing and Performance, 39 Structural Mechanics, and 16 Space
Transportation and Safety.

20010084631 NASA Marshdl Space Hight Center, Huntsville, AL USA
Effects of Contamination, UV Radiation, and Atomic Oxygen on I SS Thermal Control Materials
Visentine, Jim, Boeing Co., USA; Finckenor, Miria, NASA Marshal Space Flight Center, USA; Zwiener, Jm, AZ Technology, Inc.,, USA;
[2001]; 1p; In English; 33rd International SAMPE Technical Conference, 4-8 Nov. 2001, Sedttle, WA, USA
Contract(s)/Grant(s): RTOP 478-88-50; No Copyright; Avail: Issuing Activity; Abstract Only

Thermal control surfaces on the International Space Station (1SS) have been tailored for optimum optical properties. The
space environment, particularly contamination, ultraviolet (UV) radiation, and atomic oxygen (AO) may have a detrimental effect
on these optical properties. These effects must be quantified for modeling and planning. Also of interest was the effect of porosity
on the reaction to simulated space environment. Five materials were chosen for this study based on their use on ISS. The thermal
control materials were Z-93 white coating, silverized Teflon, chromic acid anodized aluminum, sulfuric acid anodized aluminum,
and 7075-T6 aluminum. Some of the samples were exposed to RTV 560 silicone; others were exposed to Tefzel offgassing
products. Two samples of Z-93 were not exposed to contamination as clean " controls’. VUV radiation was used to photo-fix the
contaminant to the material surface, then the samples were exposed to AO. All samples were exposed to 1000 equivaent sun-hours
(ESH) of vacuum ultraviolet radiation (VUV) at the AZ Technology facility and aminimum of 1.5 x 10(exp 20) atoms/sg cm of
AO at Marshall Space Flight Center. Half of the samples were exposed to an additional 2000 ESH of VUV at Huntington Beach
prior to sent to AZ Technology. Darkening of the Z-93 white coating was noted after VUV exposure. AO exposure did bleach
the Z-93 but not back to its original brightness. Solar absorptance curves show the degradation due to contamination and VUV
and the recovery with AO exposure. More bleaching was noted on the Tefzel-contaminated samples than with the
RTV-contaminated samples.
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Author
Aerospace Environments; Temperature Control; Optical Properties; Ultraviolet Radiation; Radiation Effects; Oxygen Atoms,
Contamination

20010084937 Integrated Space Systems, Inc., San Diego, CA USA
L ow-Cost Space Platform (Technology Demonstration, Earth Science, Earth Observation)
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 30p; In English; See also
20010084928; No Copyright; Avail: CASI; A03, Hardcopy

The mission objectiveisto combine low-cost, versatile small satellites together with alow cost launch system to provide the
customer with consistent, rapid access to space. The program provides a standardized experiment platform for maximum
experiment flexibility (1, 2, 3, or 4 stacked spacecraft for atotal of 400 to 800 pounds of payload matching to the customer’s
mission). The equipment is launched on alow cost domestic launch vehicle for the lowest possible cost per mission.
Derived from text
Launch Vehicles, Spacecraft Launching; Space Platforms; Low Cost

20010084940 Ball Aerospace and Technologies Corp., USA
Small Platformsfor Secondary Payloads
Schrepel, Terry, Ball Aerospace and Technologies Corp., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 16p; In English; See also 20010084928; Original contains color illustrations; No Copyright; Avail:
CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the small platforms for secondary payloads, including details on the
SubSystem A, 'G’' Test Demonstration, Multi-Purpose Experimental Canister, DARPASAT, Geosat Follow-On (GFO),
LOSAT-X, BCP 2000, Multi-Spectral Thermal Imager, and QuickScat. Schematics show multiple payloads in various launch
vehicles and spacecraft/fairing configurations.
CAS
Payloads; Spacecraft Configurations, Space Platforms

20010084941 Lockheed Martin Missiles and Space, USA
Lockheed Martin Missilesand Space (LMMS) Smallsat Capabilities
McNamara, Ed, Lockheed Martin Missiles and Space, USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 26p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

The LM100(tm) is derived from the Lunar Prospector spacecraft developed for NASA. It isasmall, spin stabilized spacecraft
with boom-mounted payloads, which are isolated from spacecraft. LM 100 mission capabilities include small scientific payloads
to GEO, low-earth orbits, and lunar orbits; athree year mission life; Deep Space Network (DSN) or Tracking and Data Relay
Satellite System (TDRSS) compatible S-band Consultative Committee for Space Data Systems (CCSDS)-compatible
communications; spacecraft and payload equipment mounting to primary bus structure; orbit maintenance provided by propulsion
system; and upper stage compatibility.
Derived from text
Foecifications, Spacecraft Configurations; Lunar Spacecr aft

20010084943 Final Analysis, Inc., Lanham, MD USA
Quick Ride: An Innovative Approach for Low Cost, Quick Access Small Payload Missions
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 14p; In English; See also
20010084928; Criginal contains color illustrations, No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of Quick Ride, an innovative approach for low cost, quick access small
payload missions. Details are given on the program background, flight opportunities, range of accomodations, optional services,
program plan, and a cost summary.
CASI
Project Planning; Artificial Satellites; Payloads

20010084945 Stanford Univ., Dept. of Aeronautics and Astronautics, Stanford, CA USA

Student Micro/Nano Space Applications

Twiggs, Robert J., Stanford Univ., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October
1999; 20p; In English; See also 20010084928; Original contains color illustrations, No Copyright; Avail: CASI; A03, Hardcopy
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This viewgraph presentation gives an overview of the student micro/nano space applications. Details are given for
educational goals and challenges, projects being worked on, and cost ranges. Severa satellites are described, including the
SAPPHIRE microsatellite, OPAL microsatellite, Artemis picosatellites, Stensat picosatellite, Emerald nanosatellites, Orion
formation flying, and the Ares Mars Project.

CAS
Education; Microsatellites, Nanosatellites; Technology Utilization

20010084947 Spacehab, Inc., Washington, DC USA

Commercial Space Hardware Capabilities

Martin, Chris, Spacehab, Inc., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October

1999; 22p; In English; See also 20010084928; Original contains color illustrations;, No Copyright; Avail: CASI; A03, Hardcopy
SPACEHAB, Inc. is the leading commercial space services company supporting both manned and unmanned missions to

space and was the first company to develop, own, and operate habitable modules that provide space-based laboratory research

facilities and cargo re-supply services aboard the US Space Shuttle fleet. ASTROTECH offers customers acommercia aternative

to the government payload processing facilities at the Kennedy Space Center with the full cooperation of NASA, provides payload

processing for civil and commercial satellites, and is the leading commercial provider of launch processing servicesin the USA.

Johnson Engineering is a highly diversified enterprise primarily engaged in design, development, fabrication, and integration of

technology products and services. The company’s core businesses include design engineering for electrical, mechanical, and

software systems, aquatic/ocean engineering, fabrication, space systems, and systems integration.

Derived from text

Payload Integration; Commercialization

20010084948 Air Force Research Lab., Space Vehicle Technologies Branch, Kirkland AFB, NM USA
The nanoSat Payload Ejection System
Huybrechts, Steven, Air Force Research Lab., USA; Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare
Conference; October 1999; 15p; In English; See also 20010084928; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the nanoSat payload ejection system. Details are given for the processing
facilities, technologies of interest, the Emerald mission, ionospheric observation of nanoSat formation, the Constellation
Pathfinder, and solar blade nanoSat solar sail.
CAS
Ejection; Nanosatellites;, Payloads

20010084950 Aerospace Corp., El Segundo, CA USA
NASA's Pucksat Payload Adapter
Proceedings of the First Annual NRO-OSL/GSFC-ATS Rideshare Conference; October 1999; 37p; In English; See also
20010084928; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of NASA's Pucksat payload adapter, including details on the Pucksat concept,
Pucksat design and payload configurations, major structural interfaces, user accomodations, milestones, cost and schedule, and
lessons learned. The goal isto provide the Delta |l second stage compatible standard structure capable of enabling a variety of
science missions with awide range of satellite configurations. Example missions and configurations are as follows: (1) Pucksat
dedicated mission configuration; (2) Pucksat instrument carrier configuration; (3) Pucksat multiple payloads carrier
configuration; and (4) Multiple Pucksats stacked configuration.
Derived from text
Adapters, Payloads; Satellite Configurations; Structural Design

20010084960 NASA Goddard Space Flight Center, Greenbelt, MD USA

A Non-Linear Approach to Spacecraft Trajectory Control in the Vicinity of a Libration Point

Luquette, Richard J., NASA Goddard Space Flight Center, USA; Sanner, Robert M., Maryland Univ., USA; 2001 Flight

Mechanics Symposium; June 2001, pp. 15-24; In English; See also 20010084958; No Copyright; Avail: CASI; A02, Hardcopy
An expanding interest in mission design strategies that exploit libration point regions demands the continued devel opment

of enhanced, efficient, control algorithms for station-keeping and formation maintenance. This paper discusses the devel opment

of anon-linear, station-keeping, control algorithm for trgjectoriesin the vicinity of alibration point. The control law guarantees

exponential convergence, based on a Lyaponov anaysis. Controller performance is evaluated using FreeFlyer(R) and

MATLAB(R) for a spacecraft stationed near the L2 libration point in the Earth-Moon system, tracking a pre-defined reference
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trajectory. Evaluation metrics are fuel usage and tracking accuracy. Simulation results are compared with alinear-based controller
for a spacecraft tracking the same reference trajectory. Although the analysis is framed in the context of station-keeping, the
control algorithm is equally applicable to aformation flying problem with an appropriate definition of the reference trajectory.
Author

Algorithms; Computerized Smulation; Spacecraft Trajectories; Trajectory Control

20010084975 Carr Astronautics Corp., Washington, DC USA
A Long-Term Characterization of GOESI-M Attitude Errors
Harris, Joe, Carr Astronautics Corp., USA; Carr, Jim, Carr Astronautics Corp., USA; Chu, Don, Swales Aerospace, USA; 2001
Flight Mechanics Symposium; June 2001, pp. 217-228; In English; See also 20010084958; No Copyright; Avail: CASI; A03,
Hardcopy

A year of Geostationary Operational Environmental Satellite (GOES)-8 and GOES-10 in-flight data is analyzed to
characterize long-term GOES attitude errors. GOES Imager payload star sensing is the primary means of observing attitude.
Attitude is estimated for each star window and the diurnally repeatable and nonrepeatable components of the attitude error are
determined. The diurnally repeatable component is due to thermal distortions of the spacecraft and instruments. It evolves slowly
with the seasons. The nonrepeatable component is due to the response of the Earth sensor, used by the GOES attitude control
system, to infrared radiance gradients and cold clouds near the Earth limb.
Author
Error Analysis, GOES Satellites; Satellite Orientation; Computerized Smulation

20010084980 Spectrum Astro, Inc., USA
Global Lyapunov Control of Spin Stabilized Spacecr aft
Reynolds, Reid, Spectrum Astro, Inc., USA; Creamer, Glenn, Naval Research Lab., USA; 2001 Flight Mechanics Symposium;
June 2001, pp. 285-293; In English; See also 20010084958; No Copyright; Avail: CASI; A02, Hardcopy

Spin stabilization is the most basic technique available for the control of spacecraft. However, analyses of control laws for
spin rate and spin axis precession often rely on linearization theory or heuristic arguments. In this paper, we introduce a new
Lyapunov based control strategy for simultaneous spin, nutation, and precession control, which guarantees a continual downward
trend to a unique, global minimum in the specified control cost. A variety of actuators may be used to implement the control
scheme, including thrusters and magnetic torquers, and we examine practical implementation issues for each of these. Outstanding
performance is demonstrated via simulations.
Author
Control Theory; Spacecraft Control; Spin Stabilization; Liapunov Functions

20010084982 NASA Goddard Space Flight Center, Greenbelt, MD USA
A Two-Wheel Observing Mode for the M AP Spacecr aft
Starin, Scott R., NASA Goddard Space Flight Center, USA; ODonnell, JamesR., Jr., NASA Goddard Space Flight Center, USA;
2001 Flight Mechanics Symposium; June 2001, pp. 311-325; In English; See also 20010084958; No Copyright; Avail: CASI;
A03, Hardcopy

The Microwave Anisotropy Probe (MAP) is afollow-on to the Differential Microwave Radiometer (DMR) instrument on
the Cosmic Background Explorer (COBE). Due to the MAP project’s limited mass, power, and budget, a traditional reliability
concept including fully redundant components was not feasible. The MAP design employs selective hardware redundancy, along
with backup software modes and algorithms, to improve the odds of mission success. This paper describes the effort to develop
abackup control mode, known as Observing |1, that will allow the MAP science mission to continue in the event of afailure of
one of its three reaction wheel assemblies. This backup science mode requires a change from MAP's nominal zero-momentum
control system to a momentum-bias system. In this system, existing thruster-based control modes are used to establish a
momentum bias about the sun line sufficient to spin the spacecraft up to the desired scan rate. Natural spacecraft dynamics exhibits
spin and nutation similar to the nominal MAP science mode with different relative rotation rates, so the two reaction wheels are
used to establish and maintain the desired nutation angle from the sun line. Detailed descriptions of the Observingll control
algorithm and simulation results will be presented, along with the operational considerations of performing the rest of MAP's
necessary functions with only two wheels.
Author
Algorithms; Computerized Smulation; Reaction Wheels; Redundancy
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20010084985 Bauer Engineering Enterprises, Langhorne, PA USA
Uniform Sampling of SO3
Bauer, Robert, Bauer Engineering Enterprises, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 347-359; In English;
See also 20010084958; No Copyright; Avail: CASI; A03, Hardcopy

Uniformly distributed samples of SO3 are needed to make an objective assessment of spacecraft attitude control performance
over al attitudes. Random sampling algorithms are reviewed and stratified sampling algorithms are derived. Random sampling
distributes samplesin a probabilistic sense: the probability that a sample liesin any given region of SO3 is directly proportional
to the size of the region. Uniformly stratified sampling distributes samplesin ageometric sense: SO3 is partitioned into equal-size
and nearly cubic cells and then a sampleis placed at the center of each cell. Measure and probability theory on SO3 is reviewed
and used to define uniformity, verify the uniformity of the random sampling, and develop the stratified sampling algorithms.
Statistical tests are used to validate the sampling a gorithms as implemented.
Author
Algorithms; Random Sampling; Satellite Attitude Control; Spatial Distribution; Sulfur Oxides

20010084988 Computer Sciences Corp., USA
Tracking and Data Relay Satellite (TDRS-3) Range Biases and M omentum Unload Modeling for Terra (EOS-AMI)
Ward, Douglas T., Computer Sciences Corp., USA; 2001 Flight Mechanics Symposium; June 2001, pp. 393-407; In English; See
also 20010084958
Contract(s)/Grant(s): NAS9-98100; No Copyright; Avail: CASI; A03, Hardcopy

The Flight Dynamics Facility (FDF) reports its performance in meeting Tracking and Data Relay Satellite (TDRS) predicted
ephemeris accuracy requirements with TDRS-3. The Terra (Earth Observing System AM-1) satellite has 3-sigma TDRS
requirements of 75 m for total position accuracy predicted over one day onboard. The study sample includes selected cases over
21 months after Guam Remote Ground Terminal (GRGT) support started in June 1998. For daily solutions with a 1.5-day
prediction span, predicted results of the study were below the Terrarequirement by at least 12 m. Refined range bias estimation
and modeled momentum unloads are needed to meet Terra's requirements for TDRS-3. Maintained at 275 W longitude over the
zone of exclusion, TDRS-3 is analyzed separately from other TDRSs because of its unique tracking data. Only the Bilateration
Ranging Transponder (BRT) at Alice Springs (ALS), Australia, and the Telemetry, Tracking and Command (TT& C) system at
Guam are used for routine operational tracking data for TDRS-3. Simultaneous batch orbit solutions with three TDRSs and either
the Compton Gamma Ray Observatory (GRO) or Terrawere done with the Goddard Trajectory Determination System (GTDS)
to periodically refine the TT& C and BRT System (BRTS) range biases. As new biases were determined, significant changes were
made in estimating the absolute position. FDF achieved similar results using a sequential filter with all operational TDRSs and
four user satellites. Definitive accuracy (3-sigma) is expected to be below 50 m. The White Sands Complex (WSC) performs
momentum unloads to maintain three-axis stabilized attitude of TDRSs. The relationship between velocity changes (delta-V) and
reaction wheel speed changes was empirically determined for roll/yaw unloads. A theoretical relationship was verified and used
for pitch unloads. Modeling both pitch and roll/yaw momentum unloads is necessary to meet the 75-m requirement. Moving the
orbit solution epoch an hour before a momentum unload can improve delta-V optimization and prediction accuracy over 1.5 days.
Author
Bias; Momentum; TDR Satellites; Computerized Smulation; Satellite Orientation

20010085349 Norwegian Defence Research Establishment, Kjeller, Norway

Comparison of RADARSAT and IKONOS Satellite Images: Detection and Visibility of Man-M ade Objects

Bretar, Frederic, Norwegian Defence Research Establishment, Norway; Weydahl, Dan Johan, Norwegian Defence Research

Establishment, Norway; Apr. 30, 2001; 60p; In English; Original contains color illustrations

Contract(s)/Grant(s): FFIE Proj. 763/170

Report No.(s): FFI/RAPPORT-2001/02351; ISBN 82-464-0522-5; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
This report compares the visual appearance and detection of different man-made objectsin an area close to Bergen city in

Norway using IKONOS (1 m resolution) and RADARSAT (9 m resolution) images respectively. The results show that the

RADARSAT images add very limited information to the IKONOS panchromatic image for many mapping applications. One

explanation for the seeming lack of information from the SAR datain this study, is that the IKONOS sensor images the Earth’'s

ground with aresolution of 1 m, while the RADARSAT Fine mode only has 9 m resolution. Despite these matters, this study also

shows that RADARSAT may sometimes uniquely detect certain objects: some buildings gave a strong backscatter even if they

were partly hidden in the forest, buoys may very well be detected on alow SAR backscatter ocean surface, parked helicopters

and airplanes were represented as bright points, electrical wires laid out in a direction favourable to the incidence radar beam.
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There are also examples that strong RADARSAT backscatter may confirm the presence of bridges as well as building
structures/forms already seen in the IKONOS image.

Author

Backscattering; Radarsat; Synthetic Aperture Radar; Satellite Observation; Radar Imagery

20010089252 Swales Aerospace, Beltsville, MD USA
Structural Qualification Testing of the WindSat Payload Using Sine Bursts Near Structural Resonance
Pontius, Jim, Swales Aerospace, USA; Barnes, Donald, Swales Aerospace, USA; [2001]; 1p; In English; FEMCI Workshop 2001:
Innovative FEM Solutions to Challenging Problems, 16-17 May 2001, Greenbelt, MD, USA; No Copyright; Avail: 1ssuing
Activity; Abstract Only

Sine burst tests are often used for structural qualification of space flight hardware. In most instances, the driving frequency
of the shaker is specified far below the structure’s first resonant mode, such that the entire test article sees uniform acceleration.
For large structures, this limits qualification testing to lower parts of the structure, or else it over-tests the lower structure to achieve
qualification of the upper structure. The WindSat payload, a 10.5 foot tall graphite/epoxy, titanium, and auminum radiometer,
experiences accelerations at the six foot diameter reflector nearly four times that at the spacecraft interface. Due to size of the
payload, the number of bonded joints, and the lightweight reflector support structure design and construction, using static pull
testing to qualify al of the bonded jointsin the upper structure would result in large, expensive, and extensive test fixturing. Sine
burst testing near the first two structural resonant modes was performed on the WindSat payload to achieve the correct load factor
distribution up the stack for structural qualification. In this presentation, how finite element method (FEM) sine burst predictions
were used in conjunction with low level random and sine burst tests to achieve correct qualification test load factor distribution
on the WindSat payload is discussed. Also presented is the risk mitigation approach for using the uncorrelated FEM in this
procedure.
Author
Performance Tests; Qualifications; Sructural Analysis; Radiometers

19
SPACECRAFT INSTRUMENTATION AND ASTRIONICS

Includes the design, manufacture, or use of devices for the purpose of measuring, detecting, controlling, computing, recording, or
processing data related to the operation of space vehicles or platforms. For related information, see also 06 Aircraft Instrumentation
and Avionics; For spaceborne instruments not integral to the vehicle itself see 35 Instrumentation and Photography; For spaceborne
telescopes and other astronomical instruments see 89 Astronomy, Instrumentation and Photography; For spaceborne telescopes and
other astronomical instruments see 89 Astronomy.

20010084974 ITT Industries, Inc., Fort Wayne, IN USA
Validating GOES Instrument Thermal Defor mations
Harter, Peter, ITT Industries, Inc., USA; Ghaffarian, Benny, ITT Industries, Inc., USA; Ng, Ray, Boeing Satellite Systems, Inc.,
USA; Pugh, Brett, Boeing Satellite Systems, Inc., USA; Wilkin, Paul, Swales Aerospace, USA; Sayal, Chetan, Swales Aerospace,
USA; Chu, Don, Swales Aerospace, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 203-215; In English; See also
20010084958
Contract(s)/Grant(s): NAS5-01090; No Copyright; Avail: CASI; A03, Hardcopy

Comparison of the Geostationary Operational Environmental Satellite (GOES) instrument thermal model predictions with
on-orbit data shows that the models capture the observed temperature and misalignment trends. Lack of precise knowledge asto
spacecraft pointing precludes such comparison with instrument pointing predictions. Based on the models, thermally induced
instrument attitude variation will dominate GOES N-Q Image Motion Compensation (IMC). Errors due to day-to-day changes
in the attitude profiles are predicted to be under 10 microradians except for rapid scans where disturbances may reach 30
microradians.
Author
Satellite Orientation; Misalignment; Temperature Effects; Trends

20010084978 NASA Goddard Space Flight Center, Greenbelt, MD USA

State-Dependent Pseudo-Linear Filter for Spacecraft Attitude and Rate Estimation

Bar-ltzhack, Itzhack Y., NASA Goddard Space Flight Center, USA; Harman, Richard R., NASA Goddard Space Flight Center,
USA; 2001 Flight Mechanics Symposium; June 2001, pp. 259-269; In English; See also 20010084958; No Copyright; Avail:

33



CASI; A03, Hardcopy

This paper presents the development and performance of a special algorithm for estimating the attitude and angular rate of
a spacecraft. The algorithm is a pseudo-linear Kalman filter, which is an ordinary linear Kalman filter that operates on alinear
model whose matrices are current state estimate dependent. The nonlinear rotational dynamics equation of the spacecraft is
presented in the state space as a state-dependent linear system. Two types of measurements are considered. One type is a
measurement of the quaternion of rotation, which is obtained from a newly introduced star tracker based apparatus. The other type
of measurement is that of vectors, which permits the use of a variety of vector measuring sensors like sun sensors and
magnetometers. While quaternion measurements are related linearly to the state vector, vector measurements constitute a
nonlinear function of the state vector. Therefore, in this paper, a state-dependent linear measurement equation is developed for
the vector measurement case. The state-dependent pseudo linear filter is applied to simulated spacecraft rotations and adequate
estimates of the spacecraft attitude and rate are obtained for the case of quaternion measurements as well as of vector
measurements.
Author
Algorithms; Angular Vel ocity; Satellite Orientation; Computerized Smulation

20010084979 NASA Goddard Space Flight Center, Greenbelt, MD USA
Triana Safehold: A New Gyroless, Sun-Pointing Attitude Controller
Chen, J, K and D Research, USA; Morgenstern, Wendy, NASA Goddard Space Flight Center, USA; Garrick, Joseph, NASA
Goddard Space Flight Center, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 271-283; In English; See aso
20010084958; No Copyright; Avail: CASI; A03, Hardcopy

Trianais asingle-string spacecraft to be placed in a halo orbit about the sun-earth LI Lagrangian point. The Attitude Control
Subsystem (ACS) hardware includes four reaction wheels, ten thrusters, six coarse sun sensors, a star tracker, and athree-axis
Inertial Measuring Unit (IMU). The ACS Safehold design features a gyroless sun-pointing control scheme using only sun sensors
and wheels. With this minimum hardware approach, Safehold increases mission reliability in the event of a gyroscope anomaly.
In place of the gyroscope rate measurements, Triana Safehold uses wheel tachometers to help provide a scaled estimation of the
spacecraft body rate about the sun vector. Since Triana nominally performs momentum management every three months, its
accumul ated system momentum can reach a significant fraction of the wheel capacity. It is therefore arequirement for Safehold
to maintain a sun-pointing attitude even when the spacecraft system momentum is reasonably large. The tachometer sun-line rate
estimation enables the controller to bring the spacecraft close to its desired sun-pointing attitude even with reasonably high system
momentum and wheel drags. This paper presents the design rationale behind this gyroless controller, stability analysis, and some
time-domain simulation results showing performances with various initial conditions. Finally, suggestions for future
improvements are briefly discussed.
Author
Satellite Orientation; Attitude Control; Control Systems Design; Controllers; Pointing Control Systems

20010084999 Computer Sciences Corp., Lanham, MD USA
On-Orbit Performance of Autonomous Star Trackers
Airapetian, V., Computer Sciences Corp., USA; Sedlak, J., Computer Sciences Corp., USA; Hashmall, J., Computer Sciences
Corp., USA; 2001 Flight Mechanics Symposium; June 2001, pp. 545-557; In English; See also 20010084958
Contract(s)/Grant(s): GS-35F-4381G; NASA Order S-43411-G; No Copyright; Avail: CASI; A03, Hardcopy

This paper presents the results of a performance study of the autonomous star trackers (ASTs) on the IMAGE and the EO-1
spacecraft. IMAGE is a spinning spacecraft without gyros or redundant precision attitude sensors, so the statistical properties of
the AST are estimated simply by comparing the output observed quaternions with arigid rotator model with constant angular
momentum. The initial conditions are determined by a least-squares fit to minimize the AST residuals. An additional fit is used
to remove the remaining systematic error and to obtain the inherent sensor noise. Gyro rate data are available for the EO-1 mission,
so the AST noise statistics are obtained from the residuals after solving for an epoch attitude and gyro bias also using a
| east-squares method.
Author
Sar Trackers; Autonomy; Spacecraft Performance
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20
SPACECRAFT PROPULSION AND POWER

Includes main propulsion systems and components, e.g., rocket engines; and spacecraft auxiliary power sources. For related
information, see also 07 Aircraft Propulsion and Power; 28 Propellants and Fuels; 15 Launch Vehicles and Launch Operations; and 44
Energy Production and Conversion.

20010084627 NASA Marshall Space Flight Center, Huntsville, AL USA
Simulation of MC-1 Engine on Real-Time Station
Ly, William, NASA Marshall Space Flight Center, USA; [2001]; 1p; In English; ADIUS 2001, 10-13 Jun. 2001, Ann Arbor, M1,
USA; No Copyright; Avail: Issuing Activity; Abstract Only

The MC-1 rocket engine is a new, 60,000-pound-thrust engine designed to boost small spacecraft carrying payloads weighing
up to 500 pounds. The engine was designed in-house at NASA's Marshall Space Flight Center (MSFC) in Huntsville, Alabama,
and built by SUMMA Technology, Inc. A vital part of the success of the engine devel opment was the verification of the Propulsion
System Controller (PSC) used to control the MC-1 engine during development testing at test facilities in Mississippi and
Cdlifornia. The MC-1 engine simulation software was developed on the Applied Dynamics, Inc.’s Real-Time Station (RTS)
computer system (ESL) to verify the PSC's hardware and software performance in the Marshall Avionics System Testbed's
(MAST) Engine Simulation Lab at the MSFC. The engine model includes the simulation of pressure transducers, thermocouple
sensors and valve-positions.
Author
Computerized Smulation; Engine Design; Rocket Engines; Real Time Operation; Controllers

20010084986 Hammers Co., USA
Getting the M ost Out of Four Thrusterson the Earth Observing-1 Spacecr aft
Blackman, Kathie, Hammers Co., USA; Hunt, Teresa, Swales Aerospace, USA; Sanneman, Paul, Swales Aerospace, USA; 2001
Flight Mechanics Symposium; June 2001, pp. 361-375; In English; See also 20010084958; No Copyright; Avail: CASI; A03,
Hardcopy

The NASA New Millennium Program (NMP) Earth Observing-1 (EO-1) spacecraft was launched in November 2000 on its
primary mission to validate advanced remote sensing instruments. One of the critical mission requirements is formation flying
with respect to the LandSat-7 mission for instrument image comparison. Due to the nature of the small spacecraft design, only
four thrusters could be accommodated on the EO-1 spacecraft. This presented a challenge to the design of the Delta-V controller.
This paper presents the design, development, and on-orbit performance of this thruster based control mode. The control algorithm
utilizes an a-priori open loop firing pattern combined with closed loop feedback control. The observed attitude performance has
been well within the five degree requirement, and the delivered Delta-V has been within 1% of the goal. This success will alow
the EO-1 Enhanced Formation Flying experiment to proceed with a higher degree of accuracy and precision than would have
otherwise been possible.
Author
Satellite Orientation; Feedback Control; Algorithms

20010085350 Air Force Research Lab., Space Vehicles Directorate, Hanscom AFB, MA USA
The Feasibility of Missile Launch Detection Through Clouds Using the 589.6 nm Na Emission
Ahmadjian, M.; Huppi, E. R.; Egan, M.; Smith, D. R.; Ratkowski, A. J.; Jan. 1999; 14p; In English
Report No.(s): AD-A390450; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Spectral measurements of various solid and liquid propellent rocket plumes have shown the presence of strong emissions
from sodium (589.6 nm) and potassium (766.5 nm). Theoretical calculations indicate that emissions near 589.6 nm should be
efficiently transmitted through the atmosphere and clouds and thus should be easily detectable by a downward-looking sensor
positioned above the clouds. to test this concept, a visible radiometric sensor with an interference filter (and later with an atomic
line resonance filter) was devel oped and flown on an aircraft platform. A simple ground-based Na emission source was fabricated
using several low-pressure sodium discharge lamps. A number of nighttime measurement flights were conducted for several
different cloud types and conditions. Data collected during these nighttime flights are presented and discussed. These initial
measurements have confirmed that a simulated rocket emission source at 589.6 nm is detectable through clouds. Additional
measurements covering awider range of cloud conditions and types and during daylight conditions are planned for the near future.
DTIC
Missile Detection; Radiometers; Sensors
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20010086424 Science Applications International Corp., Huntsville, AL USA
Second Generation RLV Program Monthly Report, 20 Jan. - 16 Feb. 2001
Laue, Jay, Science Applications International Corp., USA; Feb. 26, 2001; 12p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAS8-99060; NRA8-21
Report No.(s): NAS8-99060-MPR26; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

During the time period covered by this report, SAIC: 1) Continued to develop and assess processes and approaches that can
be applied to Second Generation Reuseable Launch Vehicles (RLV) technologies prioritization. An approach based on the use
of analytic Saaty scale functions has been defined and is being investigated. 2) Planned and facilitated technologies prioritization
workshops, supported development of systems program algorithms based on the concept of influence diagramming, and
assessment of analogies between aircraft and space systems developments. 3) Video interviews held with X-37 personnel at
Dryden. The CD-ROM s being concluded and a near-final review disc is expected soon. 4) CD-ROMS were produced by
Engineered Multimedia, Inc. (EMI) under subcontract to SAIC. These two CD-ROM products, "Microgravity” and ”"New
Horizons’, were delivered to M SFS technical representatives at a briefing at SAID on January 18, 2001. 5) Presentation brochure,
" Aviation/Space Analog Team Interim Report” was provided to Space Propulsion Synergy Team (SPST) members and to NASA
personnel. Wrap-up of effort will be amid-April briefing to both MSFC and the full SPST membership. Support to Phase 2 of
CCPD ends 3/31/01. Phase 3 continuation effort planned with emphasis on technical info content. 6) Recommended that
eliminating the B-52 flights of the X-37 in favor of alternate approached be evaluated. Discovered that a required change to the
thruster valves of the X-37 had not been made. Repair work continues on the lower fuselage section of the X-37, in the areas that
experienced core collapse. The currently catalogued potential weight increases and decreases are about equal, but this does not
include the impact of the cable weight underestimate reported earlier. The CFD for RCS testing correlates well with the wind
tunnel data. 7) The Level IV CCB approved SCN-4 to the MC-1 Engine SPecification. Approved changes have been incorporated
into the specification, and Revision D has been released to the Repository. Billy Gonterman, SAIC, traveled to SSC to perform
afive-day readiness assessment on the progress of facilities activation. Implemented modifications to the MC-1 Engine TPA
Component Database. 8) Replaced 25 Combined-Cycle Propulsion Database (CCPD) documents; modified the low-on screen
toinclude adirect email link for user contact; prepared a summary presentation of current and proposed tasks.
Derived from text
Reusable Launch Vehicles; Microgravity; X-37 Vehicle; Combined Cycle Power Generation; Spacecraft Propulsion; Systems
Engineering; Rocket Engines

20010086959 Rockwell International Corp., Canoga Park, CA USA
Nuclear Rocket Propulsion Application
Dunn, C., Rockwell International Corp., USA; [1963]; 29p; In English; ASME Aviation and Space, Hydraulic, Gas Turbine
Conference, 3-7 Mar. 1963, Los Angeles, CA, USA; Sponsored by American Society of Mechanical Engineers, USA; No
Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

As goals for the space program beyond the Apollo project are considered, an interesting candidate is a Mars fly-by. Duration
of the trip can be reduced to approximately 1 year, although energy requirements are high, and a minimum number (perhaps only
one) of propulsive maneuvers are required. Ideal velocity increments from low-altitude orbit range from 25,000 to 40,000 ft/sec,
depending upon launch date. During 1971, energy requirements are at the low side of this range, and schedules indicate that the
solid heat exchanger nuclear rocket will be a prime candidate for the propulsion system. Engine sizing for such systems is
important from the aspects of development and cost. Basic component operating conditions are important with regard to system
performance and to goas which should be established for certain component state-of-the-art programs. The out-of-orbit
propulsion engine may be used to advantage in the boost vehicle if scheduling and cost effectiveness are attractive. Application
to other competing missions and the above considerations may dictate a best compromise engine from an economic standpoint.
Author
Rocket Engine Design; Nuclear Propulsion; Nuclear Rocket Engines; Propulsion System Configurations; Spacecraft Propulsion;
Weight Analysis; Propulsion System Performance; Thrust-Weight Ratio; Acceleration (Physics); Engine Parts

20010086984 NASA Goddard Space Flight Center, Greenbelt, MD USA

Validation Report for the EO-1 Lightweight Flexible Solar Array Experiment

Carpenter, Bernie, Lockheed Martin Astronautics, USA; Lyons, John, NASA Goddard Space Flight Center, USA; [2001]; 8p; In
English; EO-1 Technology Infusion Forum, 15-16 Aug. 2001, Greenbelt, MD, USA; No Copyright; Avail: CASI; A02, Hardcopy;
A01, Microfiche

36



The controlled deployment of the Lightweight Flexible Solar Array (LFSA) experiment using the shape memory aloy release
and deployment system has been demonstrated. Work remains to be done in increasing the efficiency of Copper Indium Diselinide
(CIS) terminations to the flexible harness that carries current from the array to the I-V measurement electronics.

Author
Shape Memory Alloys; Solar Arrays, Deployment

20010088088 Minnesota Univ., Dept. of Aerospace Engineering and Mechanics, Minneapolis, MN USA
Simulation of Nonequilibrium Rocket Motor Plumes Final Report, 22 Sep. 1997 - 21 Sep. 2000
Candler, Graham V.; May 11, 2001; 31p; In English; Original contains color plates
Contract(s)/Grant(s): DAAG55-97-1-0406
Report No.(s): AD-A390688; ARO-37556.3-EG-SDI; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

The research used parallelized computational fluid dynamics methods to make high fidelity simulations of thermo-chemical
nonequilibrium flows in rocket motor plumes. Thiswork had two main topics: recent thermal radiative emission experimental
data from an Atlas launch were analyzed using a thermo-chemical model with finite-rate internal energy relaxation and chemical
reactions. In addition, a detailed analysis of high-temperature flow fields were performed using a vibrational and electronic
state-specific excitation model. The simulation results were then used to compute the ultraviolet and infrared radiation emitted
from the high-temperature flows to compare with the recent measurements.
DTIC
Plumes,; Rocket Engines, Smulation; Nonequilibrium Flow

20010088780 Rockwell International Corp., System Analysis Nuclionics, Canoga Park, CA USA
A Survey of Gaseous Fuel Nuclear Rocket Propulsion, Volume 1
Jones, Carmen B., Rockwell International Corp., USA; February 1964; 70p; In English; No Copyright; Avail: CASI; A04,
Hardcopy; A01, Microfiche

This survey of gaseous fuel nuclear rocket propulsion is intended to provide a compendium of, and guide to, pertinent
literature on the subject. A brief treatment is given for each of several major aspects of gaseous fuel propulsion with regard to
existing art, outstanding problems, plusimmediate and long term prospects. The principal existing research programs are noted,
and commented upon in varying detail, as available information warrants. Three areas of possible Rocketdyne participation in
gaseous fuel propulsion research are suggested,
Author
Nuclear Propulsion; Gaseous Rocket Propellants, Hydrogen Fuels; High Temperature Propellants, Exhaust Gases; Gas
Temperature; Cooling Systems; Fuel Flow; Fuel Systems; Heat Transfer

23
CHEMISTRY AND MATERIALS (GENERAL)

Includes general research topics related to the composition, properties, structure, and use of chemical compounds and materials as
they relate to aircraft, launch vehicles, and spacecratft. For specific topics in chemistry and materials see categories 24 through 29.
For astrochemistry see category 90 Astrophysics.

20010084623 NASA Ames Research Center, Moffett Field, CA USA
Using Hydrogen and Chlorineon Si(111) to Store Data
Bauschlicher, CharlesW., Jr., NASA Ames Research Center, USA; [2000]; 1p; In English
Contract(s)/Grant(s): RTOP 519-40-12; No Copyright; Avail: Issuing Activity; Abstract Only

The interaction of a pyridine molecule with H and Cl atoms on a Si(111) surface is studied using a cluster model in conjunction
with the B3LY P/6-3 1G level of theory. Regardless of the type of the neighboring atoms, the interaction of the pyridine with a
hydrogen atom is very different from its interaction a chlorine atom. This system is discussed in terms of our atomic data storage
proposal.
Author
Hydrogen; Hydrogen Atoms; Slicon Compounds
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20010084633 NASA Ames Research Center, Moffett Field, CA USA
Infrared Spectra and Density Functional Calculations on Binary Unsaturated Transition Metal Carbonyl Cations,
Neutralsand Anions
Zhou, Mingfei, Fudan Univ., Ching; Bauschlicher, Charles W., NASA Ames Research Center, USA; Andrews, Legter, Virginia Univ.,
USA; [2000]; 1p; In English
Contract(s)/Grant(s): RTOP 519-40-12; No Copyright; Avail: Issuing Activity; Abstract Only

The status of theory and experiment for the determination of the CO vibrational frequenciesin binary unsaturated transition
metal carbonyl cations, neutrals and anionsis reviewed.
Author
Infrared Spectra; Computation; Numerical Analysis, Carbonyl Compounds

20010084788 NASA Ames Research Center, Moffett Field, CA USA
Infrared Spectra of Polycyclic Aromatic Hydrocar bons (PAHS)
Bauschlicher, Charles W., Jr., NASA Ames Research Center, USA; Bakes, E. L. O., NASA Ames Research Center, USA; [2000]; 1p;
In English
Contract(s)/Grant(s): RTOP 519-40-12; No Copyright; Avail: Issuing Activity; Abstract Only

We have computed the synthetic infrared spectra of some polycyclic aromatic hydrocarbons containing up to 54 carbon
atoms. The species studied include ovalene, circumcoronene, dicoronylene, and hexabenzocoronene. We report spectra for
anions, neutrals, cations, and multiply charged cations.
Author
Infrared Spectra; Computation; Polycyclic Aromatic Hydrocarbons

20010084789 NASA Ames Research Center, Moffett Field, CA USA
The Reactions of Polycyclic Aromatic Hydrocarbonswith OH
Ricca, Alessandra, NASA Ames Research Center, USA; Bauschlicher, Charles W, J., NASA Ames Research Center, USA; [2000]; 1p;
In English
Contract(s)/Grant(s): RTOP 519-40-12; No Copyright; Avail: Issuing Activity; Abstract Only

The OH radical adds to naphthal ene and naphthal ene cation without a barrier. For the neutral's, the most favorable path for
thisintermediate is the loss of the OH, and the next most favorable option is the loss of an H atom to form the alcohol. For the
cation, the most favorable path appears to be a hydrogen migration followed by the loss of a hydrogen to form the alcohol. The
OH at carbon atom 1 is energetically most favorable for both the initial complex and final product. Thisistrue for both the neutrals
and cations.
Author
Hydroxyl Radicals; Naphthalene; Chemical Reactions

20010085390 Massachusetts Inst. of Tech., Dept. of Chemical Engineering, Cambridge, MA USA

Processing and Deposition of Nanocrystalline Oxide Composites for Thermal Barrier Coatings Progress Report, 1 Jan.
- 30 Jun. 2001

Ying, Jackie Y.; McCue, Justin T.; Jun. 2001; 10p; In English

Contract(s)/Grant(s): N00014-95-1-0626

Report No.(s): AD-A392792; No Copyright; Avail: Defense Technica Information Center (DTIC)

This report describes the synthesis and thermal stability of nanocrystalline oxide composites for thermal barrier coating
applications. Nanocomposite powders were coated onto nickel-based substrates using alumina gel both as an interlayer and as
an adhesive additive in subsequent AI203-Y 203-ZrO2 coatings. Prior to coating of the nanocomposite powders, bond coats were
applied to the nickel substrates by plasma spraying. The effects of alumina content and pretreatment conditions on the thermal
stability of the coatings were investigated. Thermal gravimeric analysis and optical microscopy experiments were performed to
better understand the mechanism of failure in the thermal barrier coatings and determine the optimal coating composition and
pretreatment conditions.

DTIC
Composite Materials; Single Crystals; Thermal Control Coatings; Thermal Sability
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20010086583 Oak Ridge National Lab., TN USA

Micro-Structuring of Silicon by Pulsed-Laser Ablation Under Reactive Atmospheres

Jesse, S.; Pedraza, A. J.; Fowlkes, J. D.; Budai, J. D.; Lowndes, D. H.; 2001; 10p; In English

Report No.(s): PB2001-106597; No Copyright; Avail: National Technical Information Service (NTIS)

Micro-holes hundreds of mm-deep below the initial surface surrounded by 40-microns-tall micro-cones protruding over the
initial surface form in silicon as aresponse to multiple UV pulsed-laser irradiation in an SF(sub 6) atmosphere. The micro-holes
and micro-cones are arranged in a characteristic ensemble displaying a self-organized pattern. Similarly, deep-holes and
micro-column ensembles form when the irradiation is performed in an oxygen-rich atmosphere. The formation mechanism of
microcolumns and microcones in these reactive atmospheres has been studied using scanning el ectron microscopy, profilometry
and x-ray diffraction. The growth of cones under SF(sub 6) atmospheres was studied in-situ using an ICCD gated camera coupled
to along distance microscope. The images obtained with the ICCD camera show that the fluorescent plume is correlated with the
amount of ablated material. There is also a strong correlation between the plume and the growth of the cones. The cones grow
in the region where the laser-generated plume isintense. When the flux of silicon-rich material ceases because the holes are very
deep the balance between redeposition and ablation is tilted toward the latter and the cones begin to recede. Laser ablation is not
only afunction of the nominal fluence but also of the surface roughness and microstructure. These results strongly support the
growth mechanism whereby laser-ablated silicon-rich molecules and clusters are transported to the tip and side of the cones by
the laser-generated plasma.

NTIS
Slicon; Ablation; Laser Ablation; Ultraviolet Lasers, Pulsed Lasers

20010087778 Los Alamos Nationa Lab., NM USA

Explosive Compaction of Clad Graphite Powdersand Obtaining of Coatings on their Base

August 2000; 16p; In English

Report No.(s): DE2001-768177; LA-UR-00-4018; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
In order to consolidate graphite based powders and in order to obtain coatings with density values near to the theoretical ones

clad graphite powders were explosively compacted under different loading conditions. Theoretical calculations revealed that for

assessing the stress deformed state of C - Ni compositions and computing the normal and tangent stress components. The structure

and properties of the coatings depends on the intensity of the shock loading and temperature. The effect of the shock loading

conditions (temperature, loading intensity) on the structure, properties and structure/properties relationships for the C - Ni

coatings are discussed.

NTIS

Graphite; Cladding; Powder (Particles); Coating; Explosive Forming

24
COMPOSITE MATERIALS

Includes physical, chemical, and mechanical properties of laminates and other composite materials.

20010084458 Massachusetts Inst. of Tech., Dept. of Mechanical Engineering, Cambridge, MA USA
Role of Controlled Debonding Along Fiber/Matrix Interfaces in the Strength and Toughness of Both Aligned and
Unaligned-Fiber/Metal-Matrix Composites Final Report, 15 Jan. 1997-31 Dec. 2000
Argon, A. S.; Dec. 2000; 19p; In English
Contract(s)/Grant(s): F49620-97-1-0347
Report No.(s): AD-A392677; AFRL-SR-BL-TR-01-0415; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

In certain metal matrix composites, and specifically in Al aloy aligned fiber AI203 composites the debonding response of
interfaces adjacent to fiber fractures, in mixed tension and shear has important influences in the strength and toughness of the
composite. Coarsening of interface precipitates offers close control of the level of debonding on such interfaces. In the present
research computational models were developed for the interface debonding response under mixed tension/shear:
fraction/separation response of the interfaces. Additional experiments were also performed on a prototype composite of Al with
A1203 fiber preforms which demonstrated quite considerable toughening effects by fiber bridging in the arranged samples.
DTIC
Debonding (Materials); Fiber Composites; Metal Matrix Composites; Fiber-Matrix Interfaces, Fractures (Materials);
Toughness
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20010084461 Galaxy Scientific Corp., Egg Harbor Township, NJUSA
Evaluation of the Probabilistic Design M ethodology and Computer Code for Composite Structures Final Report
Shiao, MiMichael; Jun. 2001; 34p; In English
Contract(s)/Grant(s): DTFAA03-95-D-00035
Report No.(s): AD-A392690; DOT/FAA/AR-99/12; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report presents the results of an independent evaluation on the numerical accuracy and computational efficiency of a
probabilistic design methodology for composite aircraft structures. The methodology was developed by Northrop-Grumman
Commercial Aircraft Division (NGCAD) under the Federal Aviation Administration (FAA) funding through Interagency
Agreement DTFA03-94-A-40021, while the associated PC-based computer code MONTE was developed through FAA Grant
96-G-0036 with the University of Texas at Arlington. The probability calculation of NGCAD’s probabilistic methodology is based
on the conditional expectation method (CEM) to determine the failure probability of a specified failure event. This methodology
was first verified by traditional Monte Carlo simulation (MCS) method using the computer code NESSUS developed by the
National Aeronautical and Space Administration (NASA). Since Monte Carlo simulation is not efficient for small probability
calculation, amixed probabilistic method (MPM) was developed in this study to verify the results from MONTE in the 10(exp
-6) or less probability level. The mixed probabilistic method requires a decomposition of the overall failure function into several
conditional failure functions. The probability of failure for each conditional failure function isfirst calculated using the CEM.
The overall failure probability isthen computed using the probability integration method (PIM). The mixed probabilistic method
isimplemented in the computer code NESSUS. Structural reliability analyses were conducted on the wing box of a Lear Fan
aircraft using the computer codes MONTE and NESSUS with MCS and MPM. The results from all the codes were compared.
The comparison indicates that NGCAD probabilistic composite design methodology uses fewer random simulations than that for
traditional Monte Carlo simulation method for an accurate probability prediction. The computational time was reduced by about
an order of magnitude.
DTIC
Computer Programs; Composite Sructures; Monte Carlo Method; Aircraft Sructures; Structural Reliability

20010084785 California Univ., Dept. of Mechanical and Aerospace Engineering, Los Angeles, CA USA

The Effect of L oading Parameterson Fatigue of Composite Laminates, Part 5 Final Report

Han, H. T.; Choi, S. W.; Jun. 2001; 64p; In English

Contract(s)/Grant(s): FAA-95-G-021

Report No.(s): PB2001-107612; DOT/FAA/AR-01/24-Pt-5; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
This report is the fifth in a series of reports on the damage growth of notched and visible impact-damaged AS4/3501-6

graphite/epoxy quasi-isotropic laminates under long-term mechanical fatigue loading. The effects of load type, load level, load

seguence, and spectrum modification are evaluated in this study. X-ray radiography is taken of the test specimens to monitor the

fatigue damage, which are in the form of splitting and delamination around the center hold of a specimen.

NTIS

Graphite-Epoxy Composites; Delaminating; Loads (Forces); Impact Tests; Fatigue (Materials)

20010085361 NASA Langley Research Center, Hampton, VA USA
Approach and Issues Relating to Shield Material Design to Protect Astronauts from Space Radiation
Wilson, J. W., NASA Langley Research Center, USA; Cucinotta, F. A., NASA Johnson Space Center, USA; Miller, J., Department
of Energy, USA; Shinn, J. L., NASA Langley Research Center, USA; Thibeault, S. A., NASA Langley Research Center, USA;
Singleterry, R. C., NASA Langley Research Center, USA; Simonsen, L. C., NASA Langley Research Center, USA; Kim, M. H.,
National Academy of Sciences - National Research Council, USA; Materials and Design; 2001; ISSN 0261-3069; Volume 22,
pp. 541-554; In English; Copyright; Avail: Issuing Activity

One major obstacle to human space exploration is the possible limitations imposed by the adverse effects of long-term
exposure to the space environment. Even before human spaceflight began, the potentially brief exposure of astronauts to the very
intense random solar energetic particle (SEP) events was of great concern. A new challenge appears in deep space exploration
from exposure to the low-intensity heavy-ion flux of the galactic cosmic rays (GCR) since the missions are of long duration and
the accumulated exposures can be high. Since aluminum (traditionally used in spacecraft to avoid potential radiation risks) leads
to prohibitively expensive mission launch costs, alternative materials need to be explored. An overview of the materials related
issues and their impact on human space exploration will be given.
Author
Aluminum; Energetic Particles; Extraterrestrial Radiation; Galactic Cosmic Rays; Launch Costs, Space Exploration; Radiation
Shielding
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20010085368 Materials Sciences Corp., Fort Washington, PA USA
3D Woven Compositesfor New and Innovative | mpact and Penetration Resistant Systems Final Report, 15 Aug. 2000 -
31 May 2001
Yen, Chian-Fong; Caiazzo, Anthony A.; Jul. 2001; 12p; In English; Original contains color plates
Contract(s)/Grant(s): DAAD19-00-C-0107
Report No.(s): AD-A392639; MSC-TPR-1015/CD01; ARO-41457.1-EG-STL ; No Copyright; Avail: CASI; A03, Hardcopy;
A01, Microfiche

The objective of the Phase | study is to develop innovative high performance composites with superior ballistic damage
tolerance capability suitable for armors and structures. Development of 3D triaxial weave composites, composite panels
fabrication and testing have been completed. Good correlation of numerical simulation results with experimental datafor ballistic
velocity limits (V50) of plain weave and orthogonal weave panels has been demonstrated.
DTIC
Composite Sructures; Damage; Penetration; Three Dimensional Composites; Fabrication

20010086190 LosAlamos National Lab., NM USA
Modeling and Testing of the Interfacial Stress State of a Tungsten-Clad Composite Using Push-Out Testing
Rutherford, R. W.; Johnson, W. R.; Jayaraman, N.; Maloy, S. A.; Homer, M. H.; Nov. 29, 2000; 14p; In English
Report No.(s): DE2001-768790; No Copyright; Avail: Department of Energy Information Bridge

To Study the properties of atungsten-clad diffusion bonded interface push-out tests were performed. This method involves
pushing out a tungsten rod while measuring the applied load and relative displacement of the tungsten and cladding. Specimens
were tungsten in either wrought, annealed, or single crystal form with a 316L stainless steel clad. In the analysis of stress state
and its dependence on failure mode for push-out testing, two important parameters are examined: specimen thickness, and support
hole size. The measured push-out loads coupled with the finite element modeling were used to yield information about the
tungsten-clad bond strength. Thereis currently no information available on the interface properties of the composite materials
under investigation. Therefore, a qualitative/quantitative means of measuring interface strength utilizing push-out testing
supported by Finite Element Modeling (FEM) was devel oped.
NTIS
Sress Analysis; Tungsten; Cladding; Composite Materials

20010089227 NASA Goddard Space Flight Center, Greenbelt, MD USA
Geometrically Nonlinear Finite Element Analysis of a Composite Space Reflector
Lee, Kee-Joo, Maryland Univ., USA; Leet, Sung W., Maryland Univ., USA; Clark, Greg, NASA Goddard Space Flight Center,
USA; [2001]; 1p; In English; FEMCI Workshop 2001: Innovative FEM Solutions to Challenging Problems, 16-17 May 2001,
Greenbelt, MD, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Lightweight aerospace structures, such aslow areal density composite space reflectors, are highly flexible and may undergo
large deflection under applied loading, especially during the launch phase. Accordingly, geometrically nonlinear analysis that
takes into account the effect of finite rotation may be needed to determine the deformed shape for a clearance check and the stress
and strain state to ensure structural integrity. In this study, deformation of the space reflector is determined under static conditions
using a geometrically nonlinear solid shell finite element model. For the solid shell element formulation, the kinematics of
deformation is described by six variables that are purely vector components. Because rotational angles are not used, this approach
is free of the limitations of small angle increments. This also allows easy connections between substructures and large load
increments with respect to the conventional shell formulation using rotational parameters. Geometrically nonlinear analyses were
carried out for three cases of static point loads applied at selected points. A chart shows results for a case when the load is applied
at the center point of the reflector dish. The computed results capture the nonlinear behavior of the composite reflector as the
applied load increases. Also, they are in good agreement with the data obtained by experiments.
Author
Large Space Sructures; Elastic Deformation; Nonlinear Systems; Computerized Smulation
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25
INORGANIC, ORGANIC AND PHYSICAL CHEMISTRY

Includes the analysis, synthesis, and use inorganic and organic compounds, combustion theory; electrochemistry, and
photochemistry. For related information see also 34 Fluid Dynamics and Thermodynamics, For astrochemistry see category 90
Astrophysics.

20010084279 Argonne National Lab., IL USA
Studies of Cosolvent Systemsin Supercritical Ethane Using Solvated Electrons
Dimitrijevic, N. M.; Bartels, D. M.; Jonah, C. D.; Takahashi, K.; Nov. 2000; 12p; In English
Report No.(s): DE2001-768620; ANL/CHM/CP-103389; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

In this paper, pulse-radiolytic studies of the methanol-ethane cosolvent system are carried out. Our results show that at
temperatures below approximately 110 degrees C, there are high local concentrations of acohols (clusters) that are capable of
solvating an electron, suggesting a size of approximately 4-5 methanol molecules at approximately 0.15 mole fraction acohal.
Reactions have been carried out between these solvated electrons and silver ions that are (presumably) dissolved in other small
clusters of alcohols. These results show that the reaction between speciesin two different clusters is approximately 2 orders of
magnitude slower than diffusion-controlled reactions.
NTIS
Electrons, Ethane; Solvation; Diffusion; Methyl Alcohol; Supercritical Fluids

20010084300 Sandia National Labs., Albuquerque, NM USA

Singular Perturbation Analysis of the Burning-Rate Eigenvalue for a Two-Temperature Model of Deflagrations in

Confined Porous Energetic Materials

Margolis, S. B.; Bager, M. R.; Nov. 2000; 56p; In English

Report No.(s): DE2001-768286; SAND2000-8868; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
Deflagrations in porous energetic materials are characterized by regions of two-phase flow, where, for sufficiently large flow

velocities, temperature-nonequilibration effects can significantly affect the overall burning rate. In the present work, we analyze

atwo-temperature model of deflagrations in confined porous propellants that exhibit a bubbling melt layer at their surfaces.

NTIS

Burning Rate; Deflagration; Eigenvalues,; Perturbation; Porous Materials

20010084460 Pennsylvania State Univ., Dept. of Mechanical Engineering, University Park, PA USA
Liquid-Propellant Droplet Combustion and Cluster-Behavior at Supercritical Conditions Final Report
Yang, Yigor; May 2001; 214p; In English
Contract(s)/Grant(s): F49620-98-1-0034
Report No.(s): AD-A392689; AFRL-SR-BL-TR-01-0422; No Copyright; Avail: CASI; A10, Hardcopy; A03, Microfiche

A systematic investigation of supercritical droplet vaporization and cluster behavior has been conducted based on the
complete conservation equations in both the gas and liquid phases. The research work addresses a variety of fundamental issues
related to droplet vaporization and dynamics at realistic conditions typical of liquid-propellant rocket combustion devices. A
unified treatment of real-fluid thermodynamics has been developed based on fundamental theories. Special attention was given
to the thermodynamic non-ideality and transport anomaly in the transcritical regime. A series of calculations has been performed
to examine the cluster behavior of liquid oxygen (LOX) dropletsin both sub- and super-critical hydrogen environments. Results
show that pressure has strong effect on droplet interactions, while the temperature effect is relatively minor at high pressures. The
hydrogen density plays a decisive role in determining droplet interactions through its influence on the temperature and mass
fraction gradients at the LOX droplet surface. The characteristics of LOX droplet vaporization in forced-convective environments
has also been studied. A dimensionless parameter We/Oh 1/2, which represents the ratio of aerodynamic and viscous forces, is
found to be the major factor determining the droplet deformation under supercritical conditions. Results of droplet lifetime are
well correlated as afunction of theinitial droplet Reynolds number and pressure. Finaly, the interactions between two droplets
moving in tandem in supercritical convective environments were investigated in detail.
DTIC
Liquid Propellant Rocket Engines; Supercritical Flow; Liquid Oxygen; Conservation Equations; Propellant Combustion; Liquid
Rocket Propellants
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20010084628 NASA Ames Research Center, Moffett Field, CA USA
Extraterrestrial Organic Chemistry: From the Interstellar Medium to the Originsof Life
Pohorille, Andrew, NASA Ames Research Center, USA; [2000]; 1p; In English; 33rd COSPAR Scientific Assembly, 17 Jun. -
25 Jul. 2000, Warsar, Poland; Sponsored by Committee on Space Research
Contract(s)/Grant(s): RTOP 344-38-22-06; No Copyright; Avail: Issuing Activity; Abstract Only

Extraterrestrially delivered organicsin the origin of cellular life. Various processes leading to the emergence of cellular life
from organics delivered from space to earth or other planetary bodies in the solar system will be reviewed. The focus will be on:
(1) self-assembly of amphiphilic material to vesicles and other structures, such as micelles and multilayers, and itsrolein creating
environments suitable for chemical catalysis, (2) apossible role of extraterrestrial delivery of organicsin the formation of the
simplest bioenergetics (3) mechanisms leading from amino acids or their precursors to simple peptides and, subsequently, to the
evolution of metabolism. These issues will be discussed from two opposite points of view: (1) Which molecules could have been
particularly useful in the protobiological evolution; this may provide focus for searching for these moleculesin interstellar media.
(2) Assuming that a considerable part of the inventory of organic matter on the early earth was delivered extraterrestrially, what
does relative abundance of different organicsin space tell us about the scenario leading to the origin of life.
Author
Biological Evolution; Interstellar Matter; Organic Materials; Protobiology

20010084646 NASA Ames Research Center, Moffett Field, CA USA
Optical Spectroscopy of New Materials
White, Susan M., NASA Ames Research Center, USA; [1993]; 1p; In English
Contract(s)/Grant(s): RTOP 232-01-04; No Copyright; Avail: Issuing Activity; Abstract Only

Composites are currently used for arapidly expanding number of applicationsincluding aircraft structures, rocket nozzles,
thermal protection of spacecraft, high performance ablative surfaces, sports equipment including skis, tennis rackets and bicycles,
lightweight automobile components, cutting tools, and optical-grade mirrors. Composites are formed from two or more insoluble
materials to produce a material with superior properties to either component. Composites range from dispersion-hardened alloys
to advanced fiber-reinforced composites. UV/VIS and FTIR spectroscopy currently is used to evaluate the bonding between the
matrix and the fibers, monitor the curing process of a polymer, measure surface contamination, characterize the interphase
material, monitor anion transport in polymer phases, characterize the void formation (voids must be minimized because, like
cracksin abulk material, they lead to failure), characterize the surface of the fiber component, and measure the overall optical
properties for energy balances.
Author
Composite Materials; Optical Properties; Infrared Spectroscopy; Aircraft Sructures, Optical Materials; Rocket Nozzes

20010085345 NASA Ames Research Center, Moffett Field, CA USA
On thereaction CH20 + NH3 Yields CH2NH + H20
Walch, Stephen P, NASA Ames Research Center, USA; Bauschlicher, Charles W., Jr., NASA Ames Research Center, USA;
Ricca, Alessandra, NASA Ames Research Center, USA; Bakes, E. L. O., NASA Ames Research Center, USA; [2000]; 1p; In
English
Contract(s)/Grant(s): RTOP 519-40-12; No Copyright; Avail: Issuing Activity; Abstract Only

We study the energetics of CH20 + NH3-Yields CH2NH + H20 in the gas phase at the B3LY P and CCSD(T)levels. This
reaction is shown to have a sizeable barrier. lonization of NH3 reduces the barrier to about 5 kcal/mol. We also show that in water,
aproton catalyzed mechanism yields no barriers in excess of the reaction endothermicity. Since this reaction has been proposed
as one of the steps in interstellar synthesis of glycine, the simplest amino acid, this work suggests that the formation of amino acids
is occurring in and/or on interstellar water ice grains, and not in the gas phase.
Author
Vapor Phases; Chemical Reactions; Ammonia

20010085371 Edgewood Research Development and Engineering Center, Aberdeen Proving Ground, MD USA
Organoarsenic  Compounds, 2, Separation and  Stereochemical Determination of 5-Substituted
2-Phenyl-1,3,2-Dithiar senanes Final Report, Jun. - Dec. 2000

Bossie, Paul C.; Hsu, Fu-Lian; Wagner, George W.; Rohrbaugh, DennisK.; May 2001; 23p; In English

Contract(s)/Grant(s): PR-611101

Report No.(s): AD-A392741; ECBC-TR-170; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy
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The cis- and trans-isomers of 5-substituted 2-phenyl-1,3,2-dithiarsenanes (compounds 5 and 6) are the adducts of the lewisite
simulant, phenyl dichloroarsine (3), and the 2-substituted 1,3-propanedithiols (1 and 2). The isomers were separated by
reverse-phase liquid chromatography and identified by photodiode-array/mass spectrometry. The stereochemistry of these
adductsis assigned based on H1L NMR Nuclear Overhauser Effect difference measurements.

DTIC
Isomers; Overhauser Effect; Nuclear Magnetic Resonance

20010085391 Washington Univ., Dept. of Chemical Engineering, Seattle, WA USA
Temperature and Field Dependence of Protonated Water Cluster Emission from Field Adsorbed Water Layers on
Platinum Interim Report
Rothfuss, Christopher J.; Medvedev, Vaentin K.; Stuve, Eric M.; Jul. 31, 2001; 37p; In English
Contract(s)/Grant(s): N00014-97-1-0417
Report No.(s): AD-A392815; TR-14; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

Water ion cluster formation in high electric fields was characterized on a Pt emitter tip over temperatures ranging from 170
to 300 K. lon clusters emitted from the field-adsorbed water layer were mass resolved using a Wien filter. Two series of tests were
conducted to characterize the ion cluster formation. In the firt, tip temperature and water pressure were held constant while the
applied field at the tip was ramped linearly with time. Asthe field was increased, water ion clusters H(+)(H20)n were emitted,
beginning with large n clusters (up to 7) and proceeding through each lower n cluster in turn. Theion emission onset field was
found to depend on the value of nand islower for larger n clusters. The onset of ionization for each cluster was observed to be
relatively constant as afunction of temperature, however, ion signal intensity was temperature dependent. For the second series
of tests, tip temperature was cyclically ramped while the applied field was held constant. The cyclical ramping experiments
provided Arrhenius graphs showing thermal deactivation energies for ion emission from the tip. The observed deactivation
corresponds to thermal desorption of the nth solvating water molecule of the ion cluster, i.e., the energy associated with the
solvation of the proton by the nth solvating water molecule. These energies were found to be 0.85 eV, 0.76 eV, and 0.55 eV for
n=3, 4, and 5, respectively.
DTIC
Temperature Dependence; Electric Fields; lon Emission; Clusters; lonization

20010085928 City Univ. of New York, Dept. of Chemistry, Brooklyn, NY USA
lonic and Electronic Transport in Gelsand Aerogels, 1 Oct. 2000 - 30 Jun. 2001
Ciszkowska, M.; Tomkiewicz, M.; Jul. 15, 2001; 38p; In English
Contract(s)/Grant(s): NO0014-98-1-0244
Report No.(s): AD-A392450; TR-11; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Organic and inorganic gels, and gel-derivatives such as aerogels and xerogels, find numerous applications in areas such as
batteries, fuel cells, photoelectrochemical solar cells, photocatalytic devices, supercapacitors, control-release drug delivery
systems, separation techniques, and others. Modern microscopic and electrochemical techniques offer the possibility of
understanding structural properties of these systems down to almost atomic level. Most of the applications involve solid-liquid
interfaces that occupy a significant fraction of the volume of these materials. This review discusses transport in three
heterogeneous systems with important applications: solutions of ionic polymers, polymeric gels and aerogels.
DTIC
Aerogels; lons; Polymers; Transport Properties; Gels; Inorganic Materials

20010085933 City Univ. of New York, Dept. of Chemistry, Brooklyn, NY USA
Transport of lons and Electrostatic Interactions in Thermoresponsive Poly (N-Isopropylacrylamide-co-Acrylic Acid)
Hydrogels: Electroanalytical Studies, 1 Oct. 2000 - 30 Jun. 2001
Ma, C.; Zhang, W.; Ciszkowska, M.; Jul. 15, 2001; 33p; In English
Contract(s)/Grant(s): N00014-98-1-0244
Report No.(s): AD-A392494; Rept-10; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

To study transport phenomena and electrostatic interactions in negatively charged
poly(N-isopropylacrylacrylamide-co-acrylic acid) hydrogels, NIPA-AA, electroanalytical experiments with two positively
charged probes, ferrocenylmethyltrimethylammonium, FCTMA(+), and hexaammineruthenium(l11), Ru(NH3)6(3+), cations
were performed, and the results compared with those for an uncharged electroactive probe, 1,1'-ferrocenedimethanal,
Fc(MeOH)2. Steady-state voltammetry and chronoamperometry at platinum disk microelectrodes were used to determine
diffusion coefficients of those probes. For temperatures below the volume phase transition of a gel, there are not significant
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differences in the transport behavior of cationic and uncharged probes. After the volume phase transition occurs and the gel
collapses, the diffusion coefficients of all probes decrease, the change in diffusion coefficient is more pronounced for cationic
probes than for a neutral probe, and depends on the charge of the cationic probe. Changes in concentration of cationic speciesin
collapsed NIPA-AA gels were detected as a result of the volume phase transition.

DTIC

Gels; Electrostatics, Transport Properties; Polymers; Electrochemistry; Diffusion Coefficient

20010085936 Air Force Inst. of Tech., School of Engineering and Management, Wright-Patterson AFB, OH USA

Use of Quantum Mechanical Calculationsto Investigate Small Silicon Carbide Clusters

Henry, Jean W.; Mar. 2001; 120p; In English

Report No.(s): AD-A392522; AFIT/GAP/ENP/01M-04; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche
Density Functional Theory (DFT) method was employed to model silicon carbide small clusters. Comparing the DFT

calculation results with experimental results that observed by using photoel ectron spectroscopy (PES), DFT predicts the same

structures that experiment observed. For electron affinity, DFT results are in good agreement with experimental results, the root

mean square negative offset 0.1 eV found using medium size of basis set (cc-pVDZ+) calculation. DFT results for vibrational

frequencies are in good agreement with experiment results; the root mean square error is 72.5/cm wave number. 16 ground state

structures of Si(sub m)C(sub n) (mislessthan or = 4, nislessthan or = 4) clusters were found using DFT:B3LY P/cc-pvVDZ

calculations, the properties of these structures were discussed. The calculation accuracy of electron affinity is affected by the

properties of basis sets. Increasing basis set size improves the energy results of singlet and triplet state more than the energy result

of doublet state; adding diffuse functionsinto basis sets dramatically improves the energy result of doublet state. Computational

time scaling of DFT computationsin SiC system was conducted. A brief an accuracy assessment study of AM1 semi-empirical

method for Si(sub m)C(sub n) clusters was also performed.

DTIC

Quantum Mechanics; Silicon Carbides; Quantum Statistics; Atomic Energy Levels, Mean Sguare Values

20010086231 New Century Pharmaceuticals, Inc., Huntsville, AL USA
Electrophoretic Focusing Monthly Report, Period ending 31 Jul. 2001
Snyder, Robert S., New Century Pharmaceuticals, Inc., USA; August 2001; 3p; In English
Contract(s)/Grant(s): NAS8-99069
Report No.(s): MR-13; No Copyright; Avail: Issuing Activity; Abstract Only

Electrophoretic focusing is a new method of continuous flow electrophoresis that introduces precision flow control to achieve
high resolution separations. The electric field is applied perpendicular to an incoming sample lamina and buffer but also
perpendicular to the broad faces of the thin rectangular chamber. A uniform fluid cross-flow then enters and exits the separation
chamber through the same broad faces which are porous. A balance is achieved by adjusting either the electric field or the
cross-flow so the desired sample fraction with its specific migration velocity encounters an opposing flow of the same velocity.
Applying an electric field transverse to the incoming sample lamina and opposing this field with a carefully configured buffer
flow, a sample constituent can be selected and focused into a narrow stream for subsequent analysis. Monotonically changing
either electric field or buffer cross-flow will yield a scan of all constituents of the sample. Stopping the scan increases the collection
time for minor constituents to improve their analysis. Using the high voltage gradients and/or cross-flow to rapidly deflect
extraneous sample through the porous screens and into either of the side (purge) chambers, the selected sampleisfocused in the
center plane of the separation chamber and collected without contact or interaction with the separation chamber walls. Results
will be presented on the separation of arange of materials including dyes, proteins, and monodisperse polystyrene latexes. Sources
of sample dispersion inherent in other electrokinetic techniques will be shown to be negligible for a variety of sample
concentrations, buffer properties and operating conditions.
Author
Cross Flow; Electrophoresis; Electric Fields; Flow Sability; Fluid Dynamics

20010086972 Centro Siciliano per le Ricerche Atmosferiche e di Fisicadell’ Ambiente, Messina, Italy
The Optical Properties of Aerosols Final Report
Borghese, F.; May 2001; 4p; In English
Contract(s)/Grant(s): N68171-98-M-5531
Report No.(s): AD-A392728; R/D-8560-EN-01; No Copyright; Avail: CASI; A01, Microfiche; A01, Hardcopy
The topicsinvestigated under the present Contract can be summarized asfollows: 1. Analysis by nondestructive means of
the degree of cleanliness of ametallic or dielectric surface. 2. Determination of the contribution to the greenhouse effect from the
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ice crystal that are present in the high atmosphere (namely in cirrus clouds). 3. Discrimination of the shape and backscattering
properties of atmospheric ice crystals in the millimeter wave range. The results of the above mentioned investigations were
expounded in several papers that were already published or are at present in the press. The list of these papersis reported at the
end of the present report.

DTIC

Aerosols; Optical Properties

20010087433 Argonne National Lab., IL USA

Quantitative Analysis of Hydrogen Gas Formed by Aqueous Corrosion of Metallic Uranium

Fonnesbeck, J. E.; September 2000; 30p; In English

Report No.(s): PB2001-106457; ANL-00/19; No Copyright; Avail: National Technical Information Service (NTIS)

Three unirradiated EBR-11 blanket fbel samples containing depleted uranium metal were corrosion tested in simulated J-13
well water at 90 C. The purpose was to study the products of the agueous corrosion of U metal i.e UOZ, U02, UH approximately,
and H2. The corrosion products were weighed for mass balance and analyzed by x-ray powder diffraction. The data showed that
UOZ powder, as well as higher oxidesi.e. UOZ+, had formed. However, no UHJ was detected. The corrosion rate of uranium
metal in water at 900 C was inferred by collecting and quantitatively measuring the hydrogen gas evolved.

NTIS
Hydrogen; Quantitative Analysis; Uranium; Corrosion Prevention; Aqueous Solutions

20010087786 Quebec Univ., Anti-icing Material International Lab., Chicoutimi, Quebec Canada
Anti-lcing Endurance Time Tests of Two Certified SAE Typel Aircraft Deicing Fluids Final Report
Bouchard, Kathy; Laforte, Jean-Louis; Beisswenger, Arlene; Apr. 2001; 68p; In English
Report No.(s): AD-A392707; DOT/FAA/AR-01/13; No Copyright; Avail: CASI; A01, Microfiche; A04, Hardcopy
Thisreport presents the results of Anti-lcing Endurance Time (AET) tests performed with unsheared samples of two certified
SAE Type | aircraft deicing fluids from September 5 to October 15, 1999, at the Anti-Icing Materials International Laboratory
(AMIL). Over 100 tests, including 25 calibration and 50 fluid tests, were conducted at various temperatures and icing intensities,
under the six environmental conditions addressed in the holdover time (HOT) guidelines published by the SAE as part of the ARP
4737: frost (3), freezing fog (6), snow (6), freezing drizzle (4), light freezing rain (4) and rain on a cold-soaked wing (2). The results
obtained demonstrate the feasibility of performing the six AET testing procedures within the prescribed accuracy and repeatability
Indeed, environmental parametersin AET calibration and fluid tests were kept within the target values with variations within the
allowable drifts. Moreover, AET results showed an expected inverse relationship between endurance times and precipitation rate;
the shortest and longest failure times being obtained respectively under the highest and lowest icing rates. The AET test results
were also compared and discussed with HOT data obtained in aparallel test set performed in July 1999 by APS Aviation (APS)
at the Canadian National Research Council (NRC) facility. These tests include freezing fog, snow, freezing drizzle, and light
freezing rain tests at -10 C, and rain on a cold-soaked wing at +1 C. However, their testing methods are somewhat different. AMIL
failure times are systematically found to be 1 to 2 minutes shorter than APS's measured values for mean variation up to 30%,
depending on test conditions. These lower failure times can be partially attributed to differences in procedures used during the
test performance.
DTIC
Ice Formation; Ice Prevention; Deicing; Endurance; Environment Management

20010088785 Institute of Space Medico-Engineering, Beijing, China
A Study on Steam Generator in Solid Amine CO2 Purification System
Zhou, Kang-Han, Institute of Space Medico-Engineering, China; Liu, Xiang-Yang, Institute of Space Medico-Engineering,
China; Lu, Xi-Yu, Institute of Space Medico-Engineering, China; Ai, Shang-Kun, Institute of Space Medico-Engineering, Ching;
Li, Shun-Lu, Institute of Space Medico-Engineering, China; Huang, Yan, Institute of Space Medico-Engineering, China; Space
Medicine and Medical Engineering; April 2001; ISSN 1002-0837; Volume 14, No. 2, pp. 132-136; In Chinese; Copyright; Avail:
Issuing Activity

Objective: to solve the key problems of power matching between process of CO, steam desorption and process of steam
generation, as well as water/vapor separation. Method: Solid amine desorption process was studied by thermodynamic analysis
and experiments. The distribution rule of desorption energy was found out and then the power consumption of steam generator
was decided. Ceramic insert was designed to separate water and vapor making use of surface tension. Finally, the steam generator
was designed on system requirements. Result: Experiments proved that the steam generator can satisfy the demand of the system
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aswell as successfully separate water and vapor, in addition, the selected power is suitable. Conclusion: The design on steam
generator was right and practicable.

Author

Water Vapor; Thermodynamics; Steam; Carbon Dioxide; Solid Cryogens; Solidified Gases, Amines

20010089241 National Renewable Energy Lab., Golden, CO USA
Scanning Tunneling Microscopy Study of AYGe(mnn) and P/Ge(mnn) Surfaces
McMahon, W. E.; Olson, J. M.; Nov. 2000; 14p; In English; 12th American Conference on Crystal Growth and Epitaxy, 14-18
Aug. 2000, Vail, CO, USA
Report No.(s): DE2001-772430; NREL/CP-520-28911; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

Ge(mnn) surfaces between (100) and (111) were annealed under either arsine or phosphine in a metal-organic chemical vapor
deposition chamber, then imaged with a scanning tunneling microscope. In general, arsine-exposed Ge surfaces are facetted, while
phosphine-exposed surfaces remain flat. For the arsine-exposed Ge surfaces, four stable facetting directions have been identified:
(100), (11,3,3), (955), and (111).
NTIS
Arsenic Compounds; Electron Tunneling; Scanning Tunneling Microscopy; Phosphines

26
METALS AND METALLIC MATERIALS

Includes physical, chemical, and mechanical properties of metals and metallic materials, and metallurgy.

20010083768 Hokkaido Univ., Faculty of Engineering, Sapporo, Japan
Simple Model for Selective Helium Pumping of Nickel: Temperature Dependence of Helium Retention
Hino, Tomoaki, Hokkaido Univ., Japan; Yanagihara, Hideto, Hokkaido Univ., Japan; Yamashina, Toshiro, Hokkaido Univ., Japan;
Bulletin of the Faculty of Engineering, Hokkaido University; February 1994; ISSN 0385-602X, No. 168, pp. 49-52; In English;
Copyright Waived; Avail: Issuing Activity

A simple model for He selective pumping of Ni, which may be applied for ash removal in afusion reactor, is proposed to
explain the temperature dependence of He retention. The He retention is determined by the balance of trapped He ions in the
surface, the diffusion from the surface to bulk and the loss from the bulk due to the Ni self diffusion. In this model, explained is
the appearance of maximum He retention in the domain of the irradiation temperature.
Author
Helium; Nickel; Models; lon Pumps

20010086245 Alabama Univ., Birmingham, AL USA
Production and Machining of Thin Wall Gray and Ductile Cast Iron Final Report, 1 Jul. 1997 - 31 May 2000
Li, H.; Griffin, R.; Bates, C. E.; Eleftheriou, E.; Nov. 2000; 78p; In English; In cooperation with the American Foundry Society
Report No.(s): DE2001-769201; DOE-ID-13555; No Copyright; Avail: Department of Energy Information Bridge

The University of Alabama at Birmingham, in cooperation with the American Foundry Society, companies across North
America, with support from the US Department of Energy, is conducting a project to develop an understanding of the factors that
control the machinability of cast gray and ductile iron. Differences of as much as 500% have been found in machinability have
been observed at the same strength. The most machinable irons were those with a high cell counts and few carbonitride inclusions.
Additions of tin and copper can be added to both gray and ductile iron to stabilize the pearlite, but excessive additions (above those
required to produce the desired pearlite content) degrade the machinability.
NTIS
Machining; Thin Walls; Ductility; Iron; Cast Alloys

20010086960 Naval Academy, Annapolis, MD USA
Optimizing the Strength and SCC Resistance of Aluminum Alloys used for Refurbishing Aging Aircr aft
Ferrer, Charles P; May 07, 2001; 113p; In English
Report No.(s): AD-A392453; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche
The focus of this report is on the mechanical end corrosion properties of high-strength aluminum alloys. Aluminum alloy
7075, acommon material in the aerospace industry, is susceptible to stress-corrosion cracking (SCC) in the T6, or peak-aged
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temper. The susceptibility of thistemper to SCC is aleviated through the use of the T73, or overaged temper. This temper exhibits
significantly better SCC resistance, but at a 10-15% strength loss compared to the T6 temper. Cina end Ranish patented a new
heat treatment known as retrogression end reaging (RRA) in 1974. Experimental test results indicate that the RRA heat treatment
reduces the traditional trade-off between T6 strength end T73 SCC resistance. However, the short time heat treatment limits the
applicability of REA to thin sections of material. The primary goal of this research was to determine if lower retrogression
temperatures could be used in the REA process to extend the applicability of this heat treatment to thick sections. Tensile, fatigue,
fracture toughness, and hardness tests were conducted to characterize the mechanical properties of the T6, T73, and various RRA
tempers. Alternate immersion and double-cantilever beam tests were conducted to evaluate the corrosion properties of the
different tempers.

DTIC

High Strength Alloys; Fracture Srength; Aluminum Alloys; Stress Corrosion Cracking; Fracture Mechanics

20010086962 European Research Office (US Army), Army Research Lab., London, UK
Effects of Impact Velocity and Stress Concentratorsin Titanium on Failure by Adiabatic Shearing Interim Report, 18 Nov.
2000 - 17 Feb. 2001
Klepaczko, J. R., European Research Office (US Army), UK; Feb. 2001; 3p; In English
Contract(s)/Grant(s): N68171-00-M-5984
Report No.(s): AD-A392570; R/D-9022-AN-01; No Copyright; Avail: CASl; A0, Microfiche; AO1, Hardcopy

This Interim Report covers the contract period from Nov. 18/2000 to Feb. 17/2001 (second period of three months). During
this period a series of shear tests on fast servo-hydraulic testing frame with three specimen geometries have been completed. That
is the following geometries of notches were applied: (1) U-geometry, (2) V-geometry, and (3) I-geometry. The standard geometry
with a sguare notch was tested during the first interim period. The specimen geometries are specially design to increase the stress
concentration before triggering an adiabatic shear band. The material tested was Ti-6A 1-4V, delivered by the ARL-APG-AMSRL.
This series of tests was limited to relatively low nominal strain rates, from 10E-3 1/sto 10E+3 1/s. Analysis of the oscillograms
obtained with those tests are amost finished. The experimental setup for the direct impact loading has been improved and
experiments are started and are continued. The range of the nominal strain rates covered by the direct impact techniqueis from
10E+3 1/sto 10E+5 1/s.
DTIC
Impact Velocity; Stress Concentration; Titanium; Shearing; Shear Properties; Adiabatic Conditions

20010087127 Defence Science and Technology Organisation, Airframes and Engines Div., Fishermans Bend, Austraia
The Effect of Peening on the Fatigue Life of 7050 Aluminium Alloy
Sharp, P. K., Defence Science and Technology Organisation, Audtrdia; Clark, G., Defence Science and Technology Organisation, Audtraia;
March 2001; 70p; In English; Origind contains color illustrations
Report No.(s): DSTO-RR-0208; DODA-AR-011-795; Copyright; Avail: Issuing Activity

Many changes in the design and manufacture of high-performance military aircraft - for example, the use of highly optimized
design and the use of higher-strength material - have led to an increased sensitivity of airframe fatigue life to surface features such
as corrosion or mechanical damage. The peening applied to the F/A-18 represents a significant departure from traditional
manufacture, and it is therefore important that the RAAF (Royal Australian Air Force) and AMRL (Aeronautical and Maritime
Research Laboratory) have a thorough understanding of the peening process, the surface conditions produced, and their effect on
structural integrity. This report discusses the fatigue crack growth research at AMRL, and elsewhere, relating to peening of
aluminium alloys, and summarizes the improvements in peening which have arisen from this research. The overall aim of the
peening research and development discussed was to establish a Life-lmprovement-Factor (LIF) for the peening used on the
F/A-18, aswell as any future peening required by modifications. It also attempted to provide a means of measuring peening quality,
to allow the full exploitation of peening to improve fatigue life. It also highlights areas where further research could be beneficial
in relation to peening and the structural integrity of the F/A-18 aircraft. The report highlights the practical problems of introducing
changesto fatigue critical surfaces, with particular reference to the RAAF and CF (Canadian Forces) fleets.
Author
Peening; Airframes; Aluminum Alloys; Fatigue Life; Crack Propagation; Sructural Analysis, Metal Fatigue; Surface Finishing
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20010088840 Prins Maurits Lab. TNO, Rijswijk, Netherlands
Numerical Prediction of Fragmentation On-Set, Part 1, Steel, Tantalum and Copper Fragments Final Report
Verolme, K., Prins Maurits Lab. TNO, Netherlands, November 2000; 18p; In English; Original contains color illustrations
Contract(s)/Grant(s): A99/KLw/4NH; TNO Proj. 014.11959
Report No.(s): TD2000-0057; PML-2000-A55; Copyright; Avail: Issuing Activity

When studying high velocity interaction of fragments and thin targets, like for instance in lethality/vulnerability modelling
of flying platforms and for ballistic missile defense, prediction of onset of break up of fragmentsis crucial. Should a fragment
break up into smaller fragments spread out into a cone, the lethal area may be increased (also off the line of fire) or even decreased
(when the residual fragments have become so small that hardly any effects can be expected). The work described here presents
aseries of numerical smulations, using the AUTODY N hydrocode, of different metallic projectiles impacting transparent targets.
The configurations have been studied carefully experimentally. They consist of high velocity impact of metallic spheres on
transparent targets. The transparent targets were chosen such that X-rays of the debris cloud produced by the impact would consist
only of the deformed and/or fragmented projectile. by comparing the experimental results with the simulation predictions, the
suitability of the numerical methodology used could be determined. A generic methodology, not including any fuzzy factors, has
been developed which predicts the onset of fragmentation and the extent of the debris cloud rather well, depending on the accuracy
and reliability of the input material models of both projectile and target.
Author
Fragmentation; Predictions; Impact Tests; Ammunition; Hypervel ocity Projectiles; Terminal Ballistics; Fragments, Debris

27
NONMETALLIC MATERIALS

Includes physical, chemical, and mechanical properties of plastics, elastomers, Ilubricants, polymers, textiles, adhesives, and
ceramic materials. For composite materials see 24 Composite Materials.

20010084463 Naval Academy, Annapolis, MD USA
Why Conductivity Decreases with Pressurein lon-Doped Polymers, 1 Jun 2000-31 May 2001
Bendler, J. T.; Fontanella, J. J.; Shlesinger, M. F; Jul. 01, 2001; 10p; In English
Contract(s)/Grant(s): NO001401AF00002; Proj-1PR02263-00
Report No.(s): AD-A392699; TR-27; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The relaxation time scale in glassy materialsis derived within amodel of anomalous defect diffusion. The effect of the defects
on ion-doped polymeric glassesis to produce a stretched exponential waiting time distribution for ion jumps. The characteristic
time scale for ion jumpsis connected to the temperature and pressure dependent concentration of mobile defects. The resultant
expression for ionic conductivity is compared with experimental results for the polymer electrolytes poly(ethylene glycol) (PEQ)
and poly(propylene glycoal) (PPG) containing LiCF3SO3.
DTIC
Doped Crystals; lons; Polymers; Electrical Resistivity; Defects

20010084768 NASA Ames Research Center, Moffett Field, CA USA
Aerogelsin Space-Based Applications
White, Susan M., NASA Ames Research Center, USA; [1994]; 1p; In English; 4th International Symposium on Aerogels, 18-21
Sep. 1994, Berkeley, CA, USA
Contract(s)/Grant(s): RTOP 232-01-04; No Copyright; Avail: Issuing Activity; Abstract Only

Aerogel materials have two major space applications. Aerogels have already been used in Shuttle-based experiments to
capture micrometeorites for earth-based investigation of the captured particles. to exploit the well-known low thermal
conductivity of these materials, the use of aerogels for thermal insulation of spacecraft is under investigation. This paper will draw
on published information about aerogels and other materials, and will include only noncritical technology. No discussion will be
included of specific chemical processing techniques or of advanced, technologically critical concepts.
Author
Micrometeorites; Thermal Insulation; Aerogels, Low Conductivity
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20010085384 Pittsburgh Univ., Pittsburgh, PA USA
Designing Polymer Blends Through Modeling and Simulation Final Report, 1 Mar. 1998 - 25 Feb. 2001
Balazs, Anna C.; Jasnow, David; Jun. 29, 2001; 5p; In English
Contract(s)/Grant(s): DAAG55-98-1-0115
Report No.(s): AD-A392749; ARO-37574.7-CH; No Copyright; Avail: CASI; A01, Microfiche; A01, Hardcopy

Using theoretical models and computer simulations, we determined guidelines for promoting the uniform dispersion
(exfoliation) of clay sheetsin polymer melts. In addition, we determined how the coupling between phase separation and wetting
interactionsin polymeric composites effects the structural evolution and phase behavior of the material. We also devel oped a mean
field theory for mixtures of soft, flexible chains and hard spheres. Applied to diblock/nanoparticle mixtures, and theory predicts
new ordered phase, where particles and diblocks self-assemble into spatially periodic structures. The method can be applied to
other copolymer/particle mixtures and used to design novel composite architectures.
DTIC
Mathematical Models; Computerized Smulation; Polymer Blends

20010085937 Massachusetts Univ., Dept. of Polymer Science and Engineering, Amherst, MA USA
Systematic Control of Morphology and Properties Through Graft Copolymer Molecular Architecture Final Report, 1
Mar. 1998 - 28 Feb. 2001
Gido, Samuel P; Feb. 2001; 14p; In English
Contract(s)/Grant(s): DAAG55-98-1-0118
Report No.(s): AD-A392526; ARO-37688.1-CH; No Copyright; Avail: CASI; A03, Hardcopy; A0L, Microfiche

The goal of this project isto understand how variations in the molecular architecture of block and graft copolymers can be
manipulated in order to develop materials with exceptional mechanical, transport, and optical properties, tailored for Army
applications. We systematically explored the effect of these different molecular architectures on the nanometer scale,
morphological self assembly of the materials. Our research has demonstrated, that a large number of the possible molecular
variations can be represented by a single molecular asymmetry parameter, which we have used to develop an understanding of
morphology in these materials. We have demonstrated that long range order of microphase separated morphology is reduced as
the number of branch pointsincreasesin graft copolymers. Additionally, excellent elastomeric mechanical properties are obtained
in graft copolymers with tetrafunctional branch points and seven or more branch points per molecule.
DTIC
Molecules; Polymerization; Mechanical Properties; Block Copolymers; Grafting

20010085948 Institut des Hautes Etudes Scientifiques, Bures-sur-Yvette France

Cluster Expansionsfor Abstract Polymer Systems

Miracle-Sole, S.; May 2001; 12p

Report No.(s): PB2001-106884; IHES/P/01/21; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche
No abstract available.

NTIS

Polymers; Clusters

20010086585 Oak Ridge National Lab., TN USA

Formation and Erosion of WC Under W(+) Irradiation of Graphite

Roth, J.; Toussaint, U. V.; Schmid, K.; Luthin, J.; Eckstein, W.; 2001; 10p; In English

Report No.(s): PB2001-106595; No Copyright; Avail: National Technical Information Service (NTIS)

The bombardment of C with 100 keV and 1 MeV W at normal incidence is studied as a function of the incident W fluence
experimentally and by computer simulation with the program TRIDY N. Calculated oscillations in the amount of retained W and
in the target weight change are confirmed experimentally for 100 keV at room temperature. XPS investigations show W2C
formation during ion implantation already at room temperature. RBS depth profiles for 1 MeV bombardment show W mobility
and surface segregation even at liquid nitrogen (LN(sub 2)) temperatures. At elevated temperatures W clusters to form
nano-particles at the surface and the oscillations in the retained amount of W disappear.

NTIS
Graphite; Carbon; Tungsten; Erosion; Liquid Nitrogen; Computerized Smulation
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20010088232 Argonne National Lab., IL USA
Interaction Phenomena at Reactive M etal/Ceramic Interfaces
McDeavitt, S. M.; Billings, G. W.; Indacochea, J. E.; 2001; 14p; In English
Report No.(s): DE2001-768573; ANL/CMT/CP-101297; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

The objective of this study was to understand the interface chemical reactions between stable ceramics and reactive liquid
metals, and devel oping microstructure. Experiments were conducted at elevated temperatures where small metal samples of Zr
and Zr-aloy were placed on top of selected oxide and non-oxide ceramic substrates (Y 203, ZrN, ZrC, and HfC). The sample stage
was heated in high-purity argon to about 20000 C, held in most cases for five minutes at the peak temperature, and then cooled
to room temperature at -20 ¢/min. An external video camera was used to monitor the in-situ wetting and interface reactions.
Post-test examinations of the systems were conducted by scanning electron microscopy and energy dispersive spectroscopy. It
was determined that the Zr and the Zr-alloy are very active in the wetting of stable ceramics at elevated temperatures. In addition,
in some systems, such as Zr/ZrN, areactive transition phase formed between the ceramic and the metal. In other systems, such
as Zr/Y 203, Zr/ZrC and Zr/HfC, no reaction products formed, but a continuous and strong joint developed under these
circumstances also. packages, glass-to-metal seals, and liquid metal process systems.
NTIS
Reaction Products, Chemical Reactions; Ceramics; Liquid Metals; Reactivity; Microstructure

20010088359 Institute of Space Medico-Engineering, Beijing, China
A Study on Physical Characteristics of Porous Platesfor Water Sublimator
Wu, Zhi-Qiang, Ingtitute of Space Medico-Engineering, China; Han, Li-Jun, Institute of Space Medico-Engineering, Ching; Shen,
Li-Ping, Ingtitute of Space Medico-Engineering, China; Yuan, Xiu-Gan, Ingtitute of Space Medico-Engineering, China; Li,
Tan-Qiu, Ingtitute of Space Medico-Engineering, China; Space Medicine and Medical Engineering; April 2001; I1SSN 1002-0837;
Volume 14, No. 2, pp. 127-131; In Chinese; Copyright; Avail: Issuing Activity

Objective: to Investigate the devel opment method of porous plate, the key part of water sublimator, and its main physical
characteristics. Method: Technical parameters of porous plates used in water sublimator were analyzed. On the basis of this,
porous plates made of different materials were developed by making use of sintered powder technology. A tester for testing the
physical characteristics of porous plate was designed. All around physical characteristic tests for porous plates were conducted.
Result: Main factors affecting performance of porous plates were tested. These provided basis for performance test of sublimator,
established porous plate criterion and optimized porous plate. Conclusion: Porous plates developed by making use of sintered
powder technology could meet requirements of performance of water sublimator.
Author
Water; Powder (Particles); Performance Tests, Aerospace Medicine

20010088842 Santa Clara Univ., School of Engineering, CA USA
SHARP Demonstration Flight: Video Broadcast System for Research in Intelligent Flight Characterization and Control
Final Report, 1 Aug. 2000 - 30 Sep. 2001
Kitts, Christopher, Santa Clara Univ., USA; [2001]; 3p; In English
Contract(s)/Grant(s): NCC2-1195; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

The NASA Ames Research Center (Thermal Protection Materials and Systems Branch) is investigating new ceramic
materials for the thermal protection of atmospheric entry vehicles. An incremental approach to proving the capabilities of these
materials calls for alifting entry flight test of a sharp leading edge component on the proposed SHARP (Slender Hypervelocity
Aerothermodynamic Research Probe) vehicle. This flight test will establish the aerothermal performance constraint under real
lifting entry conditions. NASA Ames has been developing the SHARP test flight with SSDL (responsible for the SHARP S|
vehicle avionics), Montana State University (responsible for the SHARP S | vehicle airframe), the Wickman Spacecraft and
Propulsion Company (responsible for the sounding rocket and launch operations), and with the SCU Intelligent Robotics Program,
The SCU team was added well after the rest of the development team had formed. The SCU role was to assist with the devel opment
of areal-time video broadcast system which would relay onboard flight video to a communication groundstation. The SCU team
would also assist with general vehicle preparation aswell as flight operations. At the time of the submission of the original SCU
proposal, atest flight in Wyoming was originally targeted for September 2000. This date was moved several times into the Fall
of 2000. It was then postponed until the Spring of 2001, and later pushed into late Summer 2001. to date, the flight has still not
taken place. These project delays resulted in SCU requesting several no-cost extensions to the project. Based on the most recent
conversations with the project technical lead, Paul Kolodjiez, the current plan is for the overall SHARP team to assemble what
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exists of the vehicle, to document the system, and to 'mothball’ the vehicle in anticipation of future flight and funding
opportunities.

Derived from text

Aerothermodynamics, Ceramics; Characterization; Thermal Protection

20010089133 Nationa Inst. of Standards and Technology, Gaithersburg, MD USA
Ultrasonic Extraction/Anodic Stripping Voltammetry for Determining Lead in Household Paint: A Laboratory
Evaluation
Rossiter, W. J.; Vangel, M. G.; McKnight, M. E.; Signor, A.; Byrd, W. E.; Apr. 2001; 72p; In English
Report No.(s): PB2001-105379; NISTIR-6571; No Copyright; Avail: CASI; A01, Microfiche; A04, Hardcopy

A laboratory study was conducted to evaluate the reliability of commercial, field-portable ultrasonic extraction-anodic
stripping voltammetry (UE/ASV) for determining the lead levels of laboratory-prepared paint films when tests were performed
by certified lead inspectors trained to conduct UE/ASV testing.
NTIS
Anodic Sripping; Extraction; Paints; Lead (Metal)

20010089255 Jet Propulsion Lab., Californialnst. of Tech., Pasadena, CA USA
Modeling and Analysis of Wrinkled Membranes. An Overview
Yang, B., University of Southern California, USA; Ding, H., University of Southern California, USA; Lou, M., Jet Propulsion
Lab., Caifornialnst. of Tech., USA; Fang, H., Jet Propulsion Lab., CaliforniaInst. of Tech., USA; [2001]; 1p; In English; FEMCI
Workshop 2001: Innovative FEM Solutions to Challenging Problems, 16-17 May 2001, Greenbelt, MD, USA; No Copyright;
Avail: Issuing Activity; Abstract Only

Thin-film membranes are basic elements of a variety of space inflatable/deployable structures. Wrinkling degrades the
performance and reliability of these membrane structures, and hence has been atopic of continued interest. Wrinkling analysis
of membranes for general geometry and arbitrary boundary conditionsis quite challenging. The objective of this presentation is
two-fold. Firstly, the existing models of wrinkled membranes and related numerical solution methods are reviewed. The important
issuesto be discussed are the capability of amembrane model to characterize taut, wrinkled and slack states of membranesin a
consistent and physically reasonable manner; the ability of awrinkling analysis method to predict the formation and growth of
wrinkled regions, and to determine out-of-plane deformation and wrinkled waves; the convergence of a numerical solution
method for wrinkling analysis, and the compatibility of awrinkling analysis with general-purpose finite element codes. According
to this review, severa opening issues in modeling and analysis of wrinkled membranes that are to be addressed in future research
are summarized, The second objective of this presentation is to discuss a newly developed membrane model of two viable
parameters (2-VP model) and associated parametric finite element method (PFEM) for wrinkling analysis are introduced. The
innovations and advantages of the proposed membrane model and PFEM-based wrinkling analysis are: (1) Via a unified
stress-strain relation; the 2-VP model treat the taut, wrinkled, and slack states of membranes consistently; (2) The PFEM-based
wrinkling analysis has guaranteed convergence; (3) The 2-VP model along with PFEM is capable of predicting membrane
out-of-plane deformations; and (4) The PFEM can be integrated into any existing finite element code. Preliminary numerical
examples are also included in this presentation to demonstrate the 2-VP model and PFEM-based wrinkling analysis approach.
Author
Membrane Structures; Wrinkling; Large Space Structures; Computerized Smulation

20010089347 Universal Energy Systems, Inc., Dayton, OH USA
Development of Advanced Coatings as Palliatives for Avoidance of Fretting and Gallingin Titanium Alloy Final Report,
27 Apr. 2000 - 26 Jan. 2001
Rai, AmarendraK.; Ahmed, J.; Jan. 26, 2001; 50p; In English; Prepared in cooperation with Research Applications Inc, San Diego,
CA. AF00-167.
Contract(s)/Grant(s): F33615-00-C-5506
Report No.(s): AD-A387446; UES-P701; No Copyright; Avail: CASI; A0, Microfiche; A03, Hardcopy

Thisreport has been developed under a SBIR contract for Topic AF00-167. The titanium (Ti) turbine engine components such
as blades and discs are susceptible to fretting related damage and therefore is a major concern for US Air Force. The purpose of
the Phase 1 work was to devel op advanced multifunctional coatings as palliatives for mitigating the fretting related damage in
titanium aloy and to rationalize the fretting damage with finite element analysis. Vacuum filtered arc and magnetron sputtering
techniques were used to develop various coatings. The composition and structure of the developed coatings were thoroughly
characterized. Fretting wear and friction behavior of the coatings deposited on Ti alloy was evaluated in a reciprocating pin-on-flat
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configuration with small displacement amplitude. Most of the coatings showed considerable promise in mitigating fretting wear.
Limited fretting fatigue tests were also conducted on coated specimens. So far no improvement in the fatigue life of coated
specimens was found. Based on finite element analysis an expression was devel oped which may help in selecting suitable coatings
for enhanced fatigue life.

DTIC

Fatigue Life; Fretting; Protective Coatings, Titanium Alloys

28
PROPELLANTS AND FUELS

Includes rocket propellants, igniters and oxidizers; their storage and handling procedures, and aircraft fuels. For nuclear fuels see 73
Nuclear Physics. For related information see also 07 Aircraft Propulsion and Power, 20 Spacecraft Propulsion and Power, and 44
Energy Production and Conversion.

20010086632 Argonne National Lab., IL USA
Development of Defense Ceramic Membranesfor Hydrogen Separation
Lee T. H.; Zhang, G.; Dorris, S. E.; Balachandran, U.; Rothenberger, K. S.; Sep. 2000; 12p; In English
Report No.(s): DE2001-768578; ANL/ET/CP-102103; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

We developed novel cermet (i.e., ceramic-metal composite) membranes for separating hydrogen from gas mixtures at high
temperature and pressure. The hydrogen permeation rate in the temperature range of 600-900 C was determined for three classes
of cermet membranes (ANL-1, ANL-2, and ANL-3). Among these membranes, ANL-3 showed the highest hydrogen permeation
rate, with a maximum flux of 3.2 cc/min-sg cm for a 0.23-mm-thick membrane at 900 C. Effects of membrane thickness and
hydrogen partial pressure on permeation rate indicated that bulk diffusion of hydrogen is rate-limiting for ANL-3 membranes.
Thelack of degradation in permeation rate during exposure to a simulated syngas mixture suggests that ANL-3 membranes are
chemically stable and suitable for long-term operation.
NTIS
Ceramics, Membranes; Fabrication; Hydrogen; Gas Mixtures

20010087669 North American Aviation, Inc., Los Angeles, CA USA
Properties and Handling and Storage Char acteristics of Ethyl Alcohol and Liquid Oxygen
Kanarek, 1. A., North American Aviation, Inc., USA; Pratas, C., North American Aviation, Inc., USA; Jul. 11, 1947; 135p; In
English
Report No.(s): AL-128; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

The purpose of this report isto make available properties and handling and storage characteristics of ethyl alcohol and liquid
oxygen. This information will be helpful in the development and design of the ethyl acohol-liquid oxygen rocket propulsion
system and in the handling and storage problems of experimental operation.
Derived from text
Ethyl Alcohol; Liquid Oxygen; Liquid Rocket Propellants; Spacecraft Propulsion; Propellant Properties; Propellant Storability

20010089129 Prins Maurits Lab. TNO, Rijswijk, Netherlands
Redesign of the Stand-Off Test Final Report
Boers, M. N., Prins Maurits Lab. TNO, Netherlands; Makkus, J. C., Prins Maurits Lab. TNO, Netherlands; vanRooijen, M. P,
Prins Maurits Lab. TNO, Netherlands; June 2001; 38p; In English; Original contains color illustrations
Contract(s)/Grant(s): A98/KLu/505; TNO Proj. 014.12972
Report No.(s): TD2001-0030; PML-2001-A30; Copyright; Avail: Issuing Activity

Ignitibility and ignition capacity of energetic components are important parameters in the functioning of munition articles.
In order to test these parameters and to measure the effect of certain types of loading, e.g., shock or artificial ageing, afew years
ago a stand-off test was developed at the TNO Prins Maurits Laboratory (TNO-PML). This test set-up had two drawbacks, the
vulnerability and the cleaning difficulties. In this report the redesign of the stand-off test is described. The set-up must be able
to test up to 5 g of powder, be less vulnerable and easy to operate and clean. The redesign is based on the experience in former
work and some characterisation tests. The first test seriesin the new set-up are carried out with a squib and black powder. The
results are satisfactory, except the variation in the igniter output. Furthermore an effect of the size of the vent holes on the ignition
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isfound. These drawbacks will be researched and solved in the next part of the project. The vent holes will be covered with bursting
disks and another type of igniter will be selected to reduce the variation and make test with smokeless powder possible.
Author

Igniters; Ignition; Performance Tests, Design Analysis; Explosives

20010089240 National Renewable Energy Lab., Golden, CO USA
Alternative Fuel Transit Buses: DART’sLNG BusFleet Final Report
Oct. 2000; 52p; In English; Original contains color illustrations
Report No.(s): DE2001-775878; NREL/BR-540-28739; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

Table of Contents: Executive summary; Overview; DART's Facilities and bulk fuel storage; Project Start-up at DART;
Evaluation results; LNG technology progress in Transit; Summary and Conclusions; Future LNG operations at DART; Contacts;
References and related reports; Appendix A. Fleet summary statistics and Appendix B. Emissions test results.
NTIS
Liquefied Natural Gas; Rapid Transit Systems; Exhaust Emission

29
SPACE PROCESSING

Includes space-based development of materials, compounds, and processes for research or commercial application. Also includes
the development of materials and compounds in simulated reduced-gravity environments. fFor legal aspects of space
commercialization see 84 Law, Political Science and Space Policy.

20010083352 NASA Glenn Research Center, Cleveland, OH USA
Shuttle Flight Experiment on USMP-4: In Situ Monitoring of Crystal Growth Using MEPHISTO Final Report
Abbaschian, Reza, Florida Univ., USA; deGroh, Henry C., 111, NASA Glenn Research Center, USA; Leonardi, E., New South
Wales Univ., Austraia; deVahlDavis, Graham, New South Wales Univ., Australia; Coriell, Sam, National Inst. of Standards and
Technology, USA; Cambon, Gerard, Centre National d’ Etudes Spatiales, France; June 2001; 102p; In English; Original contains
color illustrations
Contract(s)/Grant(s): RTOP 101-43-0B
Report No.(s): NASA/TP-2001-210825; E-12743; NAS 1.60:210825; No Copyright; Avail: CASI; A06, Hardcopy; A02,
Microfiche

This reports on the MEPHISTO-4 experiment on the Space Shuttle Columbia, STS-87, November 19-December 5, 1997.
Involved were NASA; the University of Florida at Gainesville; groups from France that developed and built the furnace; the
National Institute of Standards and Technology; The University of New South Wales, Australia; and Purdue University. Thiswas
asolidification study in which three long rods of Bismuth- 1 at.% Tin were directionally solidified. The goals were to solidify in
an environment free of natural convection; to determine the relationship among solidification growth vel ocity, growth mode, and
temperature; and determine the diffusivity of Snin Bi. The flight samples grew with a planar solid/liquid interface at velocities
less than 3.4 gm/s, and cellular growth was present at velocities greater than 6.7 um/s; grain orientation influenced the planar to
cellular transition. The temperature gradient in the liquid was 204 K/cm. The g/l interface was flat with slight concavity.
Diffusion-dominated conditions were present during MEPHISTO-4. The Seebeck technique was used to determine the &I
interface temperature during growth, however, to date, analysis of the Seebeck results has not yielded a reliable measurement of
the interface temperature. The partition coefficient for Bi alloyed with Sn was measured, k = 0.029.
Author
Crystal Growth; Space Shuttles; Bismuth; Tin; Directional Solidification (Crystals); Computational Fluid Dynamics

20010084630 NASA Marshall Space Flight Center, Huntsville, AL USA
A Test of Macromolecular Crystallization in Microgravity: Large, Well-Ordered Insulin Crystals
Borgstahl, Gloria E. O., Toledo Univ., USA; Vahedi-Faridi, Ardeschir, Toledo Univ., USA; Lovelace, Jeff, Toledo Univ., USA;
Bellamy, Henry D., Stanford Univ., USA; Snell, Edward H., NASA Marshall Space Flight Center, USA; [2001]; 1p; In English;
No Copyright; Avail: Issuing Activity; Abstract Only

Crystals of insulin grown in microgravity on space shuttle mission STS-95 were extremely well-ordered and unusually large
(many is greater than 2 mm). The physical characteristics of six microgravity and six earth-grown crystals were examined by
X-ray analysis employing superfine f slicing and unfocused synchrotron radiation. This experimental setup allowed hundreds of
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reflections to be precisely examined for each crystal in a short period of time. The microgravity crystals were on average 34 times
larger, had 7 times lower mosaicity, had 54 times higher reflection peak heights and diffracted to significantly higher resolution
than their earth grown counterparts. A single mosaic domain model could account for reflectionsin microgravity crystals whereas
reflections from earth crystals required a model with multiple mosaic domains. This statistically significant and unbiased
characterization indicates that the microgravity environment was useful for the improvement of crystal growth and resultant
diffraction quality ininsulin crystals and may be similarly useful for macromolecular crystalsin general.

Author

Crystallization; Microgravity; Crystal Growth; X Ray Analysis; Diffraction

20010084644 NASA Ames Research Center, Moffett Field, CA USA
Capillary Movement of Liquid in Granular Bedsin Microgravity
Yendeler, Boris S., Bionetics Corp., USA; Webbon, Bruce, NASA Ames Research Center, USA; Podolski, Igor, Moscow Inst.
of Biomedical Problems, Russia; Bula, Raymond J., Wisconsin Univ., USA; [1994]; 2p; In English; 30th COSPAR Scientific
Assembly and Associated Events, 11-21 Jul. 1994, Hamburg, Germany; Sponsored by Committee on Space Research, Unknown
Contract(s)/Grant(s): RTOP 199-61-62; No Copyright; Avail: Issuing Activity; Abstract Only

A more complete understanding of the dynamics of capillary flow through an g unsaturated porous medium would be useful
for anumber of space and terrestrial applications. One such application involves the development of an effective water and nutrient
delivery system for the growth of plantsin space. An experiment was conducted on the Mir Space Station that used an experimental
cuvette called " Capillary Test Bed”. An objective of this experiment was to compare fluid migration in the ” Capillary Test Bed”
under terrestrial laboratory simulated microgravity conditions by positioning the cuvette such that the hydrostatic force is negated
and on Mir at microgravity conditions. Difference in fluid migration in the cuvette were observed. Based on these observations,
improvements in the design of the cuvette are under-way that should allow for collection of more precise data in future flight
experiments. The results of the MIR experiment and modifications being made to the cuvette for improved data collection will
be discussed.
Author
Microgravity; Capillary Flow; Hydrostatics; Data Acquisition

20010086218 NASA Marshall Space Flight Center, Huntsville, AL USA

New Directionsin NASA’s M aterials Science Program

Gillies, Donald C., NASA Marshall Space Flight Center, USA; [2001]; 1p; In English; Conference and Exhibit on International

Space Station Utilization, 15-18 Oct. 2001, Cape Canaveral, FL, USA; No Copyright; Avail: Issuing Activity; Abstract Only
Recently, NASA's Microgravity Research Division was re-aligned to match the Agency’s increasing awareness of the

importance of biological and nano-structural sciences. The Division has become the Physical Sciences Research section within

the newly created Office of Biological and Physical Research. Within materials science and in the last few years, new programs

aimed at biomaterials have been initiated. Results from these programs and also new research pertaining to materials for radiation

protection will be discussed.

Author

Microgravity; NASA Programs; Nanostructures (Devices)

20010086233 NASA Marshall Space Flight Center, Huntsville, AL USA
Innovative Technologies for a Space Station Microgravity Furnace
Carswell, B., Alabama Univ., USA; Crouch, M., NASA Marshall Space Flight Center, USA; Farmer, J., NASA Marshall Space
Flight Center, USA; Breeding, S., NASA Marshall Space Flight Center, USA; Rose, F., PWI; [2001]; 1p; In English; Conference
and Exhibit on International Space Station Utilization, 15-18 Oct. 2001, Cape Canaveral, FL, USA; No Copyright; Avail: Issuing
Activity; Abstract Only

Several Innovations were developed for a high gradient directional solidification vacuum furnace with quench capahility,
called the Quench Module Insert. The QMI hot zone employs advanced heater elementsin a multiple zone configuration and uses
anovel instrumentation approach for temperature control. A fiber interface material provides alow friction, high heat extraction
interface between a reconfigurable cold zone and the science sample. The quench utilizes ametal phase change to provide rapid,
resource efficient quenching of science samples. This paper provides conceptual details and performance data on these
innovations.
Author
Microgravity; Quenching; High Vacuum; Vacuum Furnaces; Approach Control
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20010086594 NASA Marshall Space Flight Center, Huntsville, AL USA
Quench Module Insert Capabilities and Development Test Results
Carswell, B., Alabama Univ., USA; Crouch, M., NASA Marshall Space Flight Center, USA; Farmer, J., NASA Marshall Space
Flight Center, USA; Breeding, S., NASA Marshall Space Flight Center, USA; Rose, F., PWI; [2001]; 1p; In English; Conference
and Exhibit on International Space Station Utilization, 15-18 Oct. 2001, Cape Canaveral, FL, USA; No Copyright; Avail: Issuing
Activity; Abstract Only

Quench Module Insert isadirectional solidification furnace, which will fly in the Materials Science Research Facility. The
QM1 provides high thermal gradient and quench capabilities for processing metals and alloys in microgravity. This paper will
describe the capabilities and present of on-going analysis and devel opment testing.
Author
Furnaces; Quenching; Inserts; Microgravity; Directional Solidification (Crystals)

31
ENGINEERING (GENERAL)

Includes general research topics to engineering and applied physics, and particular areas of vacuum technology, industrial
engineering, cryogenics, and fire prevention. For specific topics in engineering see categories 32 through 39.

20010083878 Brookhaven National Lab., Upton, NY USA
M easurement Uncertaintiesin the Delta Q Test for Duct L eakage
Andrews, J. W.; Nov. 2000; 44p; In English
Report No.(s): DE2001-773962; BNL-67894; No Copyright; Avail: Department of Energy Information Bridge

Theoretical and field-test results are reported on a new method for measuring air leakage in residential duct systems. This
test, called the Delta Q test by its developers, involves a set of 10 or 11 pairs of measurements using a calibrated fan (blower door).
Each pair of measurements is performed with the house pressurized or depressurized to a different pressure with respect to outside.
Onetest in each pair is conducted with the system fan on, the other with it off. Each pair of measurements gives alinear equation
in two unknowns, where the unknowns are the air leakage rates (under normal operating conditions) from the supply ducts to
outside and into the return ducts from outside. The straight lines represented by these equations rarely intersect at a single point,
so aleast-squares fit is used to find the best compromise value for the supply and return leakage rates. This report describes a
theoretical analysis of errors resulting from mismatches between the assumed and actual operating conditions in the ducts and
from uncertainties in the blower-door air flow measurements. It develops away to estimate the probable errors on a house-specific
basis, using the data from a single application of the Delta Q test. Finally, it applies this analysis to field-test results from two
houses.
NTIS
Ducts; Leakage; Flow Measurement; Air Flow; Error Analysis

20010086588 Oak Ridge National Lab., TN USA

Review of Orifice Plate Steam Traps

Oland, C. B.; January 2001; 40p; In English

Report No.(s): PB2001-106589; ORNL/TM-2000/353/R1; No Copyright; Avail: National Technical Information Service (NTIS)
This guide was prepared to serve as a foundation for making informed decisions about when orifice plate steam traps should

be considered for use in new or existing steam systems. It presents background information about different types of steam traps

and defines their unique functional and operational characteristics. The advantages and disadvantages associated with using

orifice plate steam traps are provided to highlight their capabilities and limitations. Finally, recommendations for using orifice

plate steam traps are presented, and possible applications are identified.

NTIS

Traps; Steam; Orifices

20010087681 NASA Marshall Space Flight Center, Huntsville, AL USA

M SFC Surface Metrology (Surface M or phology)

Shapiro, Alan P, NASA Marshall Space Flight Center, USA; [2001]; 7p; In English; MSFC Technology Day, 9-10 May 2001,
Huntsville, AL, USA; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

56



NASA's Surface Metrology is presented in viewgraph form. The topics include: 1) FacilitiesMajor Equipment; 2) Taylor
Hobson NanoStep 11; 3) Topometrix; and 4) Surface Metrology Applications.
CAS
Metrology; Morphology; Surface Geometry

20010088092 NASA Langley Research Center, Hampton, VA USA
Screws, Propellers and Fans Based on a Mabius Strip
Seiner, John M., NASA Langley Research Center, USA; Backley, Floyd D., NASA Langley Research Center, USA; Gilinsky,
Mikhail, Hampton Univ., USA; [1998]; 11p; In English; 4th Aeronautics Conference, 2-4 Jun. 1998, Toulouse, France; Sponsored
by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA/CEAS-98-2260; Copyright Waived; Avail: CASI; A03, Hardcopy; A01, Microfiche

A Mobius strip concept is intended for improving the working efficiency of propellers and screws. Applications involve
cooling, boat propellers, mixing in appliance, blenders, and helicopters. Several Mobius shaped screws for the average size
kitchen mixers have been made and tested. The tests have shown that the mixer with the Mobius shaped screw pair is most efficient,
and saves more than 30% of the electric power by comparison with the standard. The created video film about these tests illustrates
efficiency of Mobius shaped screws.
Author
Screws, Propeller Blades, Design Analysis; Efficiency; Turbomachine Blades, Shape Optimization; Structural Design; Fan
Blades; Analytic Geometry; Functional Design Specifications; Ellipticity

20010089228 NASA Langley Research Center, Hampton, VA USA
Multifunctional Collaborative Modeling and Analysis M ethods in Engineering Science
Ransom, Jonathan B., NASA Langley Research Center, USA; [2001]; 1p; In English; FEMCI Workshop 2001: Innovative FEM
Solutionsto Challenging Problems, 16-17 May 2001, Greenbelt, MD, USA; No Copyright; Avail: Issuing Activity; Abstract Only
Engineers are challenged to produce better designsin less time and for less cost. Hence, to investigate novel and revolutionary
design concepts, accurate, high-fidelity results must be assimilated rapidly into the design, analysis, and simulation process. This
assimilation should consider diverse mathematical modeling and multi-discipline interactions necessitated by concepts exploiting
advanced materials and structures. Integrated high-fidelity methods with diverse engineering applications provide the enabling
technologies to assimilate these high-fidelity, multi-disciplinary results rapidly at an early stage in the design. These integrated
methods must be multifunctional, collaborative, and applicable to the general field of engineering science and mechanics.
Multifunctional methodol ogies and analysis procedures are formulated for interfacing diverse subdomain idealizations including
multi-fidelity modeling methods and multi-discipline analysis methods. These methods, based on the method of weighted
residuals, ensure accurate compatibility of primary and secondary variables across the subdomain interfaces. Methods are
developed using diverse mathematical modeling (i.e., finite difference and finite element methods) and multi-fidelity modeling
among the subdomains. Several benchmark scalar-field and vector-field problems in engineering science are presented with
extensions to multidisciplinary problems. Results for all problems presented are in overall good agreement with the exact
analytical solution or the reference numerical solution. Based on the results, the integrated modeling approach using the finite
element method for multi-fidelity discretization among the subdomains is identified as most robust. The multiple-method
approach is advantageous when interfacing diverse disciplines in which each of the method’s strengths are utilized. The
multifunctional methodology presented provides an effective mechanism by which domains with diverse idealizations are
interfaced. This capability rapidly provides the high-fidelity results needed in the early design phase. Moreover, the capability
is applicable to the general field of engineering science and mechanics. Hence, it provides a collaborative capability that accounts
for interactions among engineering analysis methods.
Author
Computerized Smulation; Assimilation; Systems Engineering

20010089243 Argonne National Lab., Advanced Photon Source Div., IL USA
McCarter Superfinish Grinding for Silicon: An Update
Anthony, F.; Khounsary, A.; McCarter, D.; Krasnicki, F.; Tangedahl, M.; 2000; 16p; In English
Report No.(s): DE2001-768602; ANL/UPD/CP-103225; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

A grinding technique, discussed and certain referred to as the McCarter Superfinish, for grinding large size optical
componentsis surface characterization information about flatness and the relative magnitude of the subsurface damagein silicon
substrates is reported. The flatness measurements were obtained with a Zygo surface analyzer, and the substrate damage
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measurements were made by x-ray diffraction and acid etching. Results indicate excellent control of flatness and fine surface
finish. X-ray measurements show that the diamond wheels with small particle sizes used in the fina phases of the grinding
operation renders surfaces with relatively small subsurface damage.

NTIS

Slicon Carbides; Surface Finishing; Grinding Machines; Residual Stress

20010089251 Veridian Systems, Inc., Systems Div., Yorktown, VA USA
Challenges Facing Design and Analysis Tools
Knight, Norman F., Jr., Veridian Systems, Inc., USA; [2001]; 1p; In English; FEMCI Workshop 2001: Innovative FEM Solutions
to Challenging Problems, 16-17 May 2001, Greenbelt, MD, USA; No Copyright; Avail: Issuing Activity; Abstract Only

The design and analysis of future aerospace systems will strongly rely on advanced engineering analysis tools used in
combination with risk mitigation procedures. The implications of such atrend place increased demands on these tools to assess
off-nominal conditions, residual strength, damage propagation, and extreme loading conditions in order to understand and
quantify these effects as they affect mission success. Advances in computer hardware such as CPU processing speed, memory,
secondary storage, and visualization provide significant resources for the engineer to exploit in engineering design. The
challenges facing design and analysis tools fall into three primary areas. The first area involves mechanics needs such as
constitutive modeling, contact and penetration simulation, crack growth prediction, damage initiation and progression prediction,
transient dynamics and deployment simulations, and solution algorithms. The second area involves computational needs such as
fast, robust solvers, adaptivity for model and solution strategies, control processes for concurrent, distributed computing for
uncertainty assessments, and immersive technology. Traditional finite element codes still require fast direct solvers which when
coupled to current CPU power enables new insight as aresult of high-fidelity modeling. The third areainvolves decision making
by the analyst. This areainvolves the integration and interrogation of vast amounts of information - some global in character while
local details are critical and often drive the design. The proposed presentation will describe and illustrate these areas using
composite structures, energy-absorbing structures, and inflatable space structures. While certain engineering approximations
within the finite element model may be adequate for global response prediction, they generally are inadequate in a design setting
or when local response prediction is critical. Pitfalls to be avoided and trends for emerging analysis tools will be described.
Author
Mathematical Models; Design Analysis; Decision Making; Aerospace Systems

20010089367 Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA

Investigation of Gravity Waves VIA the Rotational Temper ature of Hydroxyl Nightglow

Willingham, Erin C.; Mar. 2001; 80p; In English

Report No.(s): AD-A392536; AFIT/GM/ENP/01IM-09; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche
Measurement of the vibration and rotation bands of mesospheric hydroxy! radicals (OH) has been conducted during the past

two decades using ground-based and space-based interferometers to take temperature and wind measurements from 70-100 km

in atitude. Gravity waves that pass through the mesosphere can be measured by determining the variance over time of the

rotational temperature of the OH emissions. Several attempts were made to take spectrum measurements of the nightglow from

hydroxyl radicals in the mesosphere using a custom hardware configuration that included a telescope and grating monochrometer

optimized for the visible and near infrared. Quantifying gravity wave activity was the ultimate objective of this experiment. No

spectrum of OH nightglow was recorded. The instrumentation was not sensitive enough to pick up the weak signal. Thisthesis

is primarily a characterization of the equipment, its capabilities, and its limitations.

DTIC

Gravity Waves; Nightglow; Vibration Measurement; Hydroxyl Radicals; Wind Measurement; Hydroxyl Emission

32
COMMUNICATIONS AND RADAR

Includes radar; radio, wire, and optical communications,; land and global communications; communications theory. For related
information see also 04 Aircraft Communications and Navigation; and 17 Space Communications, Spacecraft Communications,
Command and Tracking; for search and rescue see 03 Air Transportation and Safety, and 16 Space Transportation and Safety.

20010083996 Hokkaido Univ., Faculty of Engineering, Sapporo, Japan

An Adaptive ARMA-D Modeling using an Analytic Signal
Horita, Eisuke, Hokkaido Univ., Japan; Miyanaga, Yoshikazu, Hokkaido Univ., Japan; Tochinai, Koji, Hokkaido Univ., Japan;
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Bulletin of the Faculty of Engineering; February 1994; ISSN 0385-602X, No. 168, pp. 39-48; In Japanese; Copyright Waived;
Avail: Issuing Activity

In this paper, a complex adaptive spectral estimation method of speech signalsis proposed. Speech signals are transformed
in this method to analytic signals. A pre-processing is applied to compensate the discontinuity of a spectrum in decimated analytic
signals. Furthermore, tracking ability of the complex adaptive method is discussed. It is shown from the results of experiments
that the proposed method has better tracking ability than conventional adaptive methods and estimates higher accurate power
spectra of speech signals than conventional real adaptive methods.
Author
Autoregressive Moving Average; Verbal Communication; Speech

20010084303 National Inst. of Justice, Washington, DC USA
Antenna System Guide
Kissick, W. A.; Ingram, W. J.; Vanderau, J. M.; Jennings, R. D.; 2000; 80p; In English
Report No.(s): PB2001-107328; NCJ185030; NIJ GUIDE-202-00; No Copyright; Avail: CASI; A05, Hardcopy; AO01,
Microfiche

Radio communications are essential to the operations of Federal, State, and local law enforcement and correction agencies.
Effective and reliable communications systems not only enable personnel to perform their functions efficiently, but also help
ensure their safety. It is, therefore, very important that all components of a radio communications system be selected and integrated
to produce an effective design. Understanding the capabilities and limitations of a communications system ensures that it is used
most effectively and that performance expectations are realistic. This guide focuses on a key portion (subsystem) of the radio
communications system-the antenna system. Although the antenna itself may be the most visible element of radio
communications equipment, it is often the least understood. This guide defines and describes the components of the antenna
system as well as the fundamentals and characteristics of the antennaitself.
NTIS
Antenna Design; Radio Communication; Law (Jurisprudence); Communication Equipment

20010084716 Department of the Navy, Washington, DC USA

Three-Dimensional Synthetic Aperture Radar for Mine Detection and Other Uses

Pavco, John A., Inventor; Jun. 08, 2001; 17p; In English

Patent Info.: Filed 8 Jun. 2001; US-Patent-Appl-SN-09,876,137

Report No.(s): AD-D019930; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche
A radar system for generating a three-dimensional image includes aradar transmitter which is operable to produce aradar

signal of afrequency of at least three gigahertz. A plurality of radar receiving antennas from an antenna array. The antenna array

isaerialy trandatable. For example, in one embodiment, the antenna array is disposed along the wings of an aircraft which, in

operation, flies over the intended target area. A three-dimensional image is generated from areflected radar signal returned from

the surface of an object in response to the transmitted radar signal. The radar system may be incorporated into an aircraft and

adapted to detect subsurface objects such as mines buried beneath the surface of the ground as the aircraft traverses over atarget

area

DTIC

Synthetic Aperture Radar; Radar Transmitters; Radar Antennas; Three Dimensional Models; Mines (Excavations)

20010084904 Jackson State Univ., Computer Science Dept., Jackson, MS USA
I P Telephony: Architecture and Growth Factor
Haile, Tesfa, Jackson State Univ., USA; Materials Presented at the MU-SPIN Ninth Annual Users’ Conference; November 2000,
pp. 75-81; In English; See also 20010084895; No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche

I P telephony is used to send service like voice, facsimile, and/or voice-message applications between two or more computers
in real time. It combines voice and data that are transported via the Internet, rather than the Public Switching Telephone
Network(PSTN). P telephony became arealty because of the H.323 specification. H.323 establishes standards for compression
for audio and video data stream.
Author
Real Time Operation; Voice Communication; Telephony; Messages; Audio Data; Data Flow Analysis
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20010085338 NASA Ames Research Center, Moffett Field, CA USA
Intelligent M obile Technologies
Alena, Rick; Gilbaugh, Bruce; Glass, Brian; [2000]; 11p; In English; No Copyright; Avail: CASl; A03, Hardcopy; A01,
Microfiche

Testing involves commercial radio equipment approved for export and use in Canada. Testing was conducted in the Canadian
High Arctic, where hilly terrain provided the worst-case testing. SFU and Canadian governmental agencies made significant
technical contributions. The only technical data related to radio testing was exchanged with SFU. Test protocols are standard radio
tests performed by communication technicians worldwide. The Joint Fields Operations objectives included the following: (1) to
provide Internet communications services for field science work and maobile exploration systems; (2) to evaluate the range and
throughput of three different medium-range radio link technologies for providing coverage of the crater area; and (3) to
demonstrate collaborative software such as NetM eeting with multi-point video for exchange of scientific information between
remote node and base-base camp and science centers as part of communications testing.
Author
Internets; Radio Equipment; Performance Tests

20010085942 Norwegian Defence Research Establishment, Kjeller, Norway

Tactical Satellite Communications Taktisk Satellittkommunikasjon

Arneson, Vegard, Norwegian Defence Research Establishment, Norway; Farsund, Bodil Hvesser, Norwegian Defence Research

Establishment, Norway; Jun. 22, 2001; 59p; In Norwegian; Original contains color illustrations

Contract(s)/Grant(s): FFIE Proj. 742/110

Report No.(s): FFI/RAPPORT-2000/03466; ISBN 82-464-0518-7; No Copyright; Avail: CASI; A04, Hardcopy; AO1, Microfiche
This report discusses tactical satellite communications, specifically with respect to how Norwegian terrain influences

operation of manpack terminals and small vehicular terminals. Special consideration is given to rain attenuation, diffraction and

vegetation attenuation. It is found that the use of manpack terminals are of limited value in Norwegian terrain due to low elevation

angles of geostationary satellites. On the other hand, with vehicular terminals, this problem is easier to overcome because of

increased mobility and due to the fact that the vehicles primary goal merely isto establish a communication link. In fact, this

communication link could in many cases be easier to establish via satellite than by aradio link which isnormal today.

Author

Satellite Communication; Mobile Communication Systems; Earth Terminals; Acoustic Attenuation; Terrain

20010085963 Defence Science and Technology Organisation, Salisbury, Australia
Quantifying Multi-Channel Receiver Calibration
Frazer, G. J.; Abramovich, Yu. I.; Jun. 2001; 48p; In English
Report No.(s): AD-A392638; DSTO-TR-1152; DODA-AR-011-867; No Copyright; Avail: CASI; A03, Hardcopy; AOL,
Microfiche

A novel test has been developed for measuring the maximum achievable calibration performance of a multi-channel receiving
system. The test may also be used to determine the quality of a particular calibration scheme and to rank the relative performance
of several calibration schemes. The test provides a quantitative measure of the dynamic range of the multi-channel receiver. We
demonstrate the utility of the test by analysing two different eight channel receiver systems.
DTIC
Receivers, Calibrating; Dynamic Range; Multichannel Communication

20010086188 Sandia National Labs., Albuquerque, NM USA
Voice and Data Networ k of Convergence and the Application of Voice Over IP
Eldridge, J. M.; Nov. 2000; 32p; In English
Report No.(s): DE2001-769028; SAND2000-2857; No Copyright; Avail: Department of Energy Information Bridge
This paper looks at emerging technologies for converging voice and data networks and telephony transport over a data
network using Internet Protocols. Considered are the benefits and drivers for this convergence. The paper describes these new
technologies, how they are being used, and their application to Sandia.
NTIS
Computer Networks; Convergence; Voice Communication; Voice Data Processing
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20010086428 Defence Science and Technology Organisation, Communications Div., Salisbury, Australia
The RATS Control Protocol (RCP)
Blackmore, Perry A., Defence Science and Technology Organisation, Australia; May 2001; 34p; In English
Report No.(s): DSTO-TN-0355; DODA-AR-011-854; Copyright; Avail: Issuing Activity
RATS is the real-time scheduler used in the server of the DSTO Theatre Broadcast System demonstrator. This document
describes the RATS Control Protocol which is used for all communications with RATS. RCP is based on the User Datagram
Protocol (UDP) and is used for all user requests, management requests, and control activity performed by RATS.
Author
Protocol (Computers); Real Time Operation; Scheduling; Controllers

20010086475 Sandia National Labs., Albuquerque, NM USA
Optical Interconnectionsto Focal Plane Arrays
Rienstra, J. L.; Hincklely, M. K.; Dec. 10, 2000; 40p; In English
Report No.(s): DE2001-769029; SAND2000-2882; No Copyright; Avail: Department of Energy Information Bridge

The objective of this project was to identify and refine candidate optical interconnection concepts and to demonstrate the
selected concept. Several approaches for an optical data link are possible. An optical source can be located on the cold focal plane
and directly modulated with the output signal voltage. Another choice involves the use of optical fibers or free space transmission
across the warm-cold interface. The approach selected for this effort uses an optical source and receiver on the warm side of the
interface, where power dissipation is not as critical as on the cryogenic side. A very low power optical modulation device on the
cold side of the interface impresses the focal plane output signal on a free space optical beam.
NTIS
Optical Fibers, Optical Communication; Focal Plane Devices

20010087135 Defence Science and Technology Organisation, Surveillance Systems Div., Salisbury, Australia
Quantifying Multi-Channel Receiver Calibration
Frazer, G. J., Defence Science and Technology Organisation, Australia; Abramovich, Y. |., Defence Science and Technology
Organisation, Australia; June 2001; 50p; In English
Report No.(s): DSTO-TR-1152; DODA-AR-011-867; Copyright; Avail: Issuing Activity

A novel test has been developed for measuring the maximum achievable calibration performance of a multi-channel receiving
system. The test may also be used to determine the quality of a particular calibration scheme and to rank the relative performance
of several calibration schemes. The test provides a quantitative measure of the dynamic range of the multi-channel receiver. We
demonstrate the utility of the test by analysing two different eight channel receiver systems.
Author
Calibrating; Receivers, Multichannel Communication; Instrument Compensation; Performance Tests

20010088352 Nationa Environmental Satellite Service, Camp Springs, MD USA
MSU Antenna Pattern Data
Mo, Tsan, National Oceanic and Atmospheric Administration, USA; Kleespies, Thomas J., National Oceanic and Atmospheric
Administration, USA; Green, J. Philip, Polar Operational Environmental Satellite, USA; March 2000; 20p; In English; Also
available on CD-ROM in PDF format, |PS 2001145984
Report No.(s): NOAA-TR-NESDIS-94; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Microwave Sounding Unit (MSU) antenna pattern data for nine MSU Flight Models (FMs) have been successfully
rescued from 22-year old 7-track and 9-track magnetic tapes and cartridges. These antenna pattern data were unpacked into
user-friendly ASCII format, and are potentially useful for making antenna pattern correctionsto MSU antenna temperaturesin
retrieving the true brightness temperatures. We also properly interpreted the contents of the data and show how to convert the
measured antenna signal amplitude in voltsinto relative antenna power in dB with proper normalization. It is found that the data
are of high quality with a60-dB drop in the co-polarized antenna patterns from the central peak value to its side-lobe regions at
scan angles beyond 30 deg. The unpacked antenna pattern data produced in this study provide a useful database for data usersto
correct the antenna side-lobe contribution to MSU measurements. All of the data are available to the scientific community on a
single CD-ROM.
Author
Antenna Radiation Patterns;, Microwave Sounding; Data Sructures; Data Bases
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20010088362 Joint Test Force, Kirtland AFB, NM USA
Electronic Warfare Test, Phase 2 Interim Report, 19 Sep. 1998 - 30 Sep. 1999
Wright, Darrell L.; Sep. 30, 1999; 139p; In English
Report No.(s): AD-A390438; JADS,JT& E-TR-99-013; No Copyright; Avail: CASI; A02, Microfiche; AQ7, Hardcopy

The Joint Advanced Distributed Simulation Joint Test Force (JADS JTF) was chartered by the Deputy Director, Test, Systems
Engineering, and Evaluation (Test and Evaluation), Office of the Secretary of Defense (Acquisition and Technology) in October
1994 to investigate the utility of advanced distributed simulation (ADS) technologies for support of development test and
evaluation (DT&E) and operational test and evaluation (OT&E). The Electronic Warfare (EW) Test was chartered separately in
1996 and was designed to evaluate the utility of distributed simulations to the EW T& E community. The system under test was
an ALQ-131 self-protection jammer pod flown on an F-16 aircraft. The emphasis of the test was on the performance of the ADS
components and their contribution to testing rather than on the self-protection jammer test item itself. This report describes Phase
Il of the EW Test, which provided ADS and digital system model (DSM) performance data for comparison with Phase | open air
range data and Phase |11 installed system test facility data.
DTIC
Test Facilities, Systems Engineering; Electronic Warfare

20010088368 National Environmental Satellite Service, Camp Springs, MD USA
MSU Antenna Pattern Data
Mo, Tsan, National Environmental Satellite Service, USA; Kleespies, Thomas J., National Environmental Satellite Service, USA;
Green, J. Philip, Polar Operational Environmental Satellite, USA; March 2000; 7p; In English; CD-ROM contains full text
document in PDF format; Also available in hardcopy, |PS 2001146000
Report No.(s): NOAA-TR-NESDIS-94; No Copyright; Avail: CASI; C01, CD-ROM

The Microwave Sounding Unit (MSU) antenna pattern data for nine MSU Flight Models (FMs) have been successfully
rescued from 22-year old 7-track and 9-track magnetic tapes and cartridges. These antenna pattern data were unpacked into
user-friendly ASCII format, and are potentially useful for making antenna pattern correctionsto MSU antenna temperaturesin
retrieving the true brightness temperatures. We also properly interpreted the contents of the data and show how to convert the
measured antenna signal amplitude in voltsinto relative antenna power in dB with proper normalization. It is found that the data
are of high quality with a60-dB drop in the co-polarized antenna patterns from the central peak value to its side-lobe regions at
scan angles beyond 30 deg. The unpacked antenna pattern data produced in this study provide a useful database for data usersto
correct the antenna side-lobe contribution to MSU measurements. All of the data are available to the scientific community on a
single CD-ROM.
Author
Microwave Sounding; Antenna Radiation Patterns, Data Sructures, Data Bases

20010088776 NASA Goddard Space Flight Center, Greenbelt, MD USA
Inherent and Apparent Scattering Properties of Coated or Uncoated Spheres Embedded in an Absorbing Host M edium
Yang, P, NASA Goddard Space Flight Center, USA; Gao, B.-C., Naval Research Lab., USA; Wiscombe, W. J., NASA Goddard
Space Flight Center, USA; Mishchenko, M. I., NASA Goddard Inst. for Space Studies, USA; Platnick, S., NASA Goddard Space
Flight Center, USA; Huang, H.-L., Wisconsin Univ., USA; Baum, B. A., NASA Langley Research Center, USA; Hu, Y. X., NASA
Langley Research Center, USA; Winkler, D,, NASA Langley Research Center, USA; Tsay, S.-C., NASA Goddard Space Flight
Center, USA; [2001]; 48p; In English; Sponsored in part by MODIS, PICASSO-CENA and Wisconsin GIFTS/IOMI-MURI
Project
Contract(s)/Grant(s): DE-A102-00ER-62901; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

The conventional Lorenz-Mie formalism is extended to the scattering process associated with a coated sphere embedded in
an absorbing medium. It is shown that apparent and inherent scattering cross sections of a scattering particle, which are identical
in the case of transparent host medium, are different if the host medium is absorptive. Here the inherent single-scattering properties
are derived from the near-field information whereas the corresponding apparent counterparts are derived from the far-field
asymptotic form of the scattered wave with scaling of host absorption that is assumed to be in an exponentia form. The formality
extinction and scattering efficiencies defined in the same manner as in the conventional sense can be unbounded. For a
nonabsorptive particle embedded in an absorbing medium, the effect of host absorption on the phase matrix elements associated
with polarization is significant. This effect, however, islargely reduced for strongly absorptive particles such as soot. For soot
particles coated with water, the impurity can substantially reduce the single-scattering albedo of the particle if the size parameter
issmall. For water-coating soot and hollow ice spheres, it is shown that the phase matrix elements -P(sub 12)/P(sub 11) and P(sub
33)/P(sub 11) are unique if the shell is thin, as compared with the case for thick shell. Furthermore, the radiative transfer equation
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regarding a multidisperse particle system in an absorbing medium is discussed. It isillustrated that the conventional computation
algorithms can be applied to solve the multiple scattering process if the scaled apparent single-scattering properties are applied.
Author

Scattering; Scattering Cross Sections; Spheres; Formalism

20010089084 Nava Academy, Annapolis, MD USA
Assessment of Radio Frequency Propagation in a Naval Shipboard Environment
Estes, Daniel R.; May 07, 2001; 129p; In English
Report No.(s): AD-A392407; USNA-TSPR-280; No Copyright; Avail: CASl; A07, Hardcopy; A02, Microfiche

The Navy, in an effort to reduce costs and operate within future budgetary constraints, is planning to reduce the manning on
combat ships. To support this reduction in manning, several wireless technologies are being considered, including wireless LANs
and awireless sensor system augmented by a computer-controlled log keeping system. The internal volume of acombat ship is
a generally un-studied wireless environment. While a preliminary study demonstrated that radio energy can be radiated and
received from compartment to compartment (room to room) within a ship, a detailed analysis of this environment has not been
done. In this project, data was collected aboard decommissioned and active ships to characterize the wireless channel on combat
ships and to attempt to determine the effect of bulkheads (walls) and hatches (doors) on the information path. Both narrowband
and ultra-wideband techniques have been used to demonstrated and measure transmissions through the shipboard environment.
Each bulkhead attenuated the test signal roughly 20dB. Computer modeling of the bulkhead supported the hypothesis that the radio
energy is propagating through the non-conductive structures within the bulkhead - hatch sedls, for example - rather than through
the steel.
DTIC
Radio Frequencies, Wireless Communication; Local Area Networks

20010089131 Institute for Human Factors TNO, Soesterberg, Netherlands
Team Design for Command and Control: A Review of the Literature and Hypothetical Theoretical Framework Interim
Report Teamontwerp voor Command and Control: Literatuurstudie en Hypothetisch Theoretisch Kader
Schraagen, J. M. C., Institute for Human Factors TNO, Netherlands; May 02, 2001; 54p; In English
Contract(s)/Grant(s): 013.60061; TNO Proj. 791.1
Report No.(s): TD2001-0136; TM-01-B006; Copyright; Avail: Issuing Activity

The combat information center (CIC) is one of the areas on board naval ships that possibly need to be manned by fewer
personnel in the future. As the functioning in the CIC is accomplished by ateam of watch standers, we speak of "team design’
when we discuss principles on the basis of which future teams may be designed. Since thereis alack of psychologically motivated
principles for team design at present, we have conducted aliterature review with the purpose of formulating those principles. The
literature review has focused on six large, multi-year research effortsin the area of team design for command and control. Every
research project is discussed in the following categories: background, method, major results, discussion, and implications for team
design. The literature review showed that there are contradictory guidelines for team design. Some guidelines emphasize the
efficiency of the team, others emphasize its failure-free performance (e.g., those derived from the research into high-reliability
organizations). If the goal is efficiency, tasks should be allocated to team members in such a way that communication and
coordination are minimized. This results in ateam with a high level of task specialization. If the goal isfailure-free performance,
tasks should be shared to alarge extent, there should be lots of communication among team members, and team members should
have time left to help their fellow team membersin hectic situations. A second major result is that there is no such thing as an
optimal team structure for all situations. of great importance isto take into account the level of stability and complexity of the
environment when choosing a particular team structure. We present guidelines for team design that serve both efficiency and
failure-free performance goals. We also summarize the elements for team design in an input-process-output model of team
performance, with special attention to the measurement of team performance in the integrated performance modeling environment
(IPME).
Author
Performance Prediction; Teams, Command and Control; Personnel Management; Human Performance
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33
ELECTRONICS AND ELECTRICAL ENGINEERING

Includes development, performance, and maintainability of electricallelectronic devices and components; related test equipment.
and microelectronics and integrated circuitry. For related information see also 60 Computer Operations and Hardware, and 76
Solid-State Physics. For communications equipment and devices see 32 Communications and Radar.

20010083251 Maryland Univ., Inst. for Plasma Research, College Park, MD USA

Research on Compact, High-Energy, Microwave Sources (MURI 1994) Final Report, 1 May 1995 - 31 Oct. 2000

Granatstein, Victor L.; Dec. 15, 2000; 74p; In English

Contract(s)/Grant(s): F49620-95-1-0358; AF Proj. 3484

Report No.(s): AD-A389221; AFRL-SR-BL-TR-01-0258; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
The activity at the University of Maryland was primarily devoted to research of the following four topics: 1)

frequency-multiplying gyrotron amplifiers; 2) relativistic backward wave oscillators; 3) plasma-filled microwave sources; 4)

synthesis of advanced ceramics for microwave tubes. The present state of art has electron beams generated in ferroelectric guns

operating at 500 kv and 300 A in 250 ns pulses. Current densities are typically less than or of order 100 A/cm2, although higher

current densities have been recorded from localized regions.

DTIC

Microwave Tubes; Cyclotron Resonance Devices; Radiation Sources; Ferroelectricity; Microwave Amplifiers; Ceramics

20010083605 Naval Sea Systems Command, Crane, IN USA
Recent Developmentsin Silver/Zinc Rechargeable Cell Studies
Lewis, Harlan L., Naval Sea Systems Command, USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 21p; In
English; See also 20010083604; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation discusses silver/zinc cell casing configurations and test results examining discharge capacity
and silver migration comparisons. The following recommendations were proposed: 1) Use silver-treated cellophane instead of
clear cellophane; 2) Use split wrap for cellophane whenever possible; and 3) Strongly consider use of sausage casing with PVA
film in the following configuration: 1-mil (tubular) SC/1-mil PVA film/2.3-mil plain or 6-mil fiber-reinforced SC tubular.
CAS
Slver Zinc Batteries, Casing

20010083608 Societe des Accumulateurs Fixes et de Traction, Defense and Space Div., Poitiers, France
High Specific Energy NiH2 Batteriesfor GEO Satellites
Borthomieu, Y., Societe des Accumulateurs Fixes et de Traction, France; Fabre, M., Alcatel Space Industries, France; The 2000
NASA Aerospace Battery Workshop; March 2001; 24p; In English; See also 20010083604; CD-ROM contains the entire
Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation outlines the SAFT qualification status history, cell and battery modifications, overall battery
characteristics, satellite programs and battery types delivered, and battery performances for selected satellite missions.
CAS
Nickel Hydrogen Batteries; Spacecraft Power Supplies, Power Efficiency

20010083609 Aerospace Corp., Electronics and Photonics Lab., El Segundo, CA USA
Capacity Management and Walkdown During LEO Cycling of Nickel-Hydrogen Cellsand Batteries
Thaller, Lawrence H., Aerospace Corp., USA; Zimmerman, Albert H., Aerospace Corp., USA; To, Gloria, Aerospace Corp.,
USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 24p; In English; See also 20010083604; CD-ROM contains
the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation discusses the following topics: 1) Capacity walkdown defined and illustrated; 2) Importance
of capacity walkdown: 3) Four approaches to understanding the phenomenon - Pressure Trend, Charging Curve, Electrochemical
Voltage Spectroscopy, and Destructive Physical Analysis Studies; 4) Results of the interrelated studies; 5) Suggested mechanism
for capacity walkdown; and 6) Charging protocols to avoid the problem. In summary: 1) capacity walkdown is a consegquence
of the inability to maintain a high state of charge; 2) Capacity loss is typicaly 35% which would be expected by the valence
difference between gamma and beta nickel oxyhydroxide; 3) Cycling at -5 degrees facilitates the formation of the gamma phase;
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4) Excessive overcharge can also facilitate gamma phase formation at the expense of cycle life; and 5) Conditions can now be
suggested to help minimize capacity walkdown.

CAS

Nickel Hydrogen Batteries; Electric Charge

20010083610 South Carolina Univ., Dept. of Chemical Engineering, Columbia, SC USA
Mathematical Modeling of Ni/H2 and Li-lon Batteries
Weidner, John W., South Carolina Univ., USA; White, Ralph E., South Carolina Univ., USA; Dougal, Roger A., South Carolina
Univ., USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 39p; In English; See also 20010083604; CD-ROM
contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

The modelling effort outlined in this viewgraph presentation encompasses the following topics: 1) Electrochemical
Deposition of Nickel Hydroxide; 2) Deposition rates of thin films; 3) Impregnation of porous electrodes; 4) Experimental
Characterization of Nickel Hydroxide; 5) Diffusion coefficients of protons; 6) Self-discharge rates (i.e., oxygen-evolution
kinetics); 7) Hysteresis between charge and discharge; 8) Capacity loss on cycling; 9) Experimental Verification of the Ni/H2
Battery Model; 10) Mathematical Modeling Li-lon Batteries; 11) Experimental Verification of the Li-lon Battery Model; 11)
Integrated Power System Models for Satellites; and 12) Experimental Verification of Integrated-Systems Model.
CAS
Mathematical Models; Nickel Hydrogen Batteries; Lithium Batteries; Computerized Smulation

20010083612 Lockheed Martin Space Systems Co., Sunnyvale, CA USA
Li-ion Battery Cell Balancing Requirements, nasa marsh
Isaacson, Mark J., Lockheed Martin Space Systems Co., USA; Teofilo, Vincent L., Lockheed Martin Space Systems Co., USA;
The 2000 NASA Aerospace Battery Workshop; March 2001; 35p; In English; See aso 20010083604; CD-ROM contains the
entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

In this viewgraph presentation, LI-ion battery management requirements, strategies and architectures are reviewed. UBI
Li-ion cell testing under way to quantify charge balancing requirements. No evidence for need for cell balancing for UBI cells
for portable commercial electronics. Conclusions for UBI portable electronics cells not necessarily applicable to other
applications and other cell types.
Derived from text
Lithium Batteries, Spacecraft Power Supplies; Electric Potential

20010083615 SAFT America, Inc., Cockeysville, MD USA
Lithium Ion DD Cells Evaluation for Space Applications
Croft, Haiyan, SAFT America, Inc., USA; Staniewicz, Bob, SAFT America, Inc., USA; The 2000 NASA Aerospace Battery
Workshop; March 2001; 24p; In English; See also 20010083604; CD-ROM contains the entire Conference Proceedings presented
in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation gives an overview of the chemistry involved in lithium ion DD Cells, a characterization of the
DD cells, how accelerated testing is performed, the calendar results observed, some testing results, and the predicted cycle life.
Derived from text
Lithium Batteries; Accelerated Life Tests; Service Life

20010083619 University of the Pecific, Forest Grove, OR USA
Characterization of Electrolytes by Computer Modeling
Moore, Brandy, University of the Pacific, USA; Whitely, Richard, University of the Pacific, USA; Currie, James, University of
the Pacific, USA; Johnson, Kevin, University of the Pacific, USA; The 2000 NASA Aerospace Battery Workshop; March 2001;
26p; In English; See also 20010083604; Sponsored in part by the Murdoch Charitable Trust; No Copyright; Avail: CASI; A03,
Hardcopy

This viewgraph presentation discusses electrolyte requirements, solvent characterization, the general problem of the
electrolyte's ability to be reduced in lieu of Li(+) ion reduction/intercalation, how the S.E.I works, free energy mappings, charge
distribution, reaction pathways, Li(+) ion solvation, and presents the general question of whether electrolyte solvent behavior can
be predicted through computer modeling.
CAS
Electrolytes; Lithium Batteries; Free Energy; Computerized Smulation
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20010083621 Eagle-Picher Energy Products, Vancouver, British Columbia Canada
LargeLithium lon Batteries Aerospace and Aircraft Applications
Bruce, Gregg C., Eagle-Picher Energy Products, Canada; Marcoux, Lynn, Eagle-Picher Energy Products, Canada; The 2000
NASA Aerospace Battery Workshop; March 2001; 5p; In English; See also 20010083604; CD-ROM contains the entire
Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A01, Hardcopy

Eagle-Picher Energy Products (EPEP) has been manufacturing and testing large lithium ion cells (up to 100-Ah) for severa
years. Recently, work has focused on testing of different chemistries at variable temperatures and designing and fabricating
100-Ah cylindrical cells. For the aircraft application the largest concern isirreversible capacity loss at elevated temperatures (70
C). In contrast, for the aerospace application shelf-life and cycle lifeis critical. EPEP has found that the major contributor to the
lossin low temperature performance due to high temperature testing was the positive electrode. Eagle-Picher Energy Products
will discuss recent results of variable temperature cycling and 100-Ah cell performance.
Author
Service Life; Sorage Sability; Lithium Batteries; Spacecraft Power Supplies

20010083623 NASA Goddard Space Flight Center, Greenbelt, MD USA
NASA/GSFC Testing of Li-lon Cells: Update
Vaidyanathan, Hari, Lockheed Martin Telecommunications, USA; Rao, GopalakrishnaM., NASA Goddard Space Flight Center,
USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 16p; In English; See also 20010083604; CD-ROM contains
the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph paper presents areport on the ongoing testing of Lithium lon (Li-lon) cells. Characterizes cells according
to capacity, self-discharge, and mid-discharge voltage. Determines the cycling performance of Li-lon cells as batteries according
to number of cycles, charge voltage, and temperature.
CAS
Lithium Batteries; Electrolytic Cells; Performance Tests

20010083630 Wilson Greatbatch Ltd., Clarence, NY USA
On the Behavior of Lithium lon Batteries During Short Circuit and Extended Overcharge
Leising, Randolph A., Wilson Greatbatch Ltd., USA; Palazzo, Marcus J., Wilson Greatbatch Ltd., USA; Spillman, David M.,
Wilson Greatbatch Ltd., USA; Takeuchi, Esther S., Wilson Greatbatch Ltd., USA; Takeuchi, Kenneth J., State Univ. of New York,
USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 33p; In English; See also 20010083604; CD-ROM contains
the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

The safety of lithium ion batteries under abusive conditionsis a primary concern of battery manufacturers and their customers.
Placement of thermocouples within a battery will provide more accurate information on the internal temperature during these
reactions. Short circuit conditions or extreme overcharge of lithium ion batteries may result in high temperatures, and can lead
to violent reactions under some circumstances. External short circuit tests were conducted on medium sized prismatic batteries
while the voltage, current, case temperature, and internal temperature were monitored and recorded. The rate of overcharge was
systematically varied for batteries having the same cell balance. Extended overcharge tests were conducted on medium size
prismatic batteries which contained thermocouples that were positioned within the wound electrode stack. The effects of cell
balance, i.e. ratio of lithiated cobalt oxide to carbon weight, on the overcharge reaction was investigated. Partially delithiated
cathodes were placed into batteries containing non-lithiated anodes and subjected to an extended overcharge test. Several
mechanisms may contribute to lithium ion battery instability during abusive conditions.
Derived from text
Lithium Batteries; Short Circuits; Electrolytic Cells; Performance Tests; Destructive Tests

20010083873 Bechtel Nevada Corp., Las Vegas, NV USA
Selecting Test Frequenciesfor Two-Tone Phase Plane Analysisof ADC’s
Blair, J.; 2001; 8p; In English
Report No.(s): DE2001-775389; DOE/NV/11718--476; No Copyright; Avail: Department of Energy Information Bridge
We show how to select the frequencies for a two-tone sine wave test for an analog to digital converter. The frequencies are
selected in a manner to guarantee nearly uniform coverage of a selected ellipse in the phase plane. A proof that the selected
frequencies provide the desired coverageis given.
NTIS
Analog to Digital Converters; Sne Waves; Frequencies
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20010084269 Syracuse Univ., NY USA

HOL 2GDT a Formal Verification-Based Design M ethodology Final Report, Sep. 1997 - Mar. 1999

Chavan, Anand; Woo Min, Byoung; Chin, Shiu-Kai; Apr. 2001; 122p; In English

Contract(s)/Grant(s): F30602-97-C-0310; AF Proj. 5581

Report No.(s): AD-A390708; AFRL-IF-RS-TR-2001-47; No Copyright; Avail: CASI; A02, Microfiche; A06, Hardcopy
HOL2GDT isa VLSl design methodology. It starts with a design implementation description that is formally verified using

the Higher Order Logic (HOL) theorem prover. This implementation description is trandated into a hardware description

language model by using aHOL2GDT compiler, and with this model a physical design layout is generated by using I1C design

placement and routing tools in Mentor Graphic’'s Generator Design Technology (GDT) package. Thus, the final 1C layout is

generated from aformally verified description. This document illustrates the design methodology in detail to serve as a manual

for the HOL2GDT system. It covers (1) how to define formal implementation descriptions of the hardware design, (2) how to

transl ate implementation descriptions into L language schematic generator models, and (3) how to get physical |C layouts from

schematic models. A complete example of an n-bit Serial Multiplier design is used to illustrate the HOL2GDT design

methodol ogy.

DTIC

Program Verification (Computers); Very Large Scale Integration; Programming Languages, Mathematical Programming;

Mathematical Logic

20010084298 Oak Ridge National Lab., TN USA
Radioisotope Power System Materials Production and Technology Program Tasks Quarterly Report, Jul. - Sep.
Nov. 13, 2000; 36p; In English
Report No.(s): DE2001-768440; ORNL/CF-00/34; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
The Office of Space and Defense Power Systems of the Department of Energy (DOE) provides Radioisotope Power Systems
(RPS) for applications where conventional power systems are not feasible. For example, radioisotope thermoel ectric generators
were supplied by the DOE to the National Aeronautics and Space Administration for deep space missions including the Cassini
Mission launched in October of 1997 to study the planet Saturn. The Oak Ridge Nationa Laboratory (ORNL) has been involved
in developing materials and technology and producing components for the DOE for more than three decades. For the Cassini
Mission, for example, ORNL was involved in the production of carbon-bonded carbon fiber (CBCF) insulator sets, iridium alloy
blanks and fail, and clad vent sets (CV'S) and weld shields (WS). This quarterly report has been divided into three sections to reflect
program guidance from Office of Space and Defense Power Systems for fiscal year (FY) 2000. The first section deals primarily
with maintenance of the capability to produce flight quality (FQ) CBCF insulator sets, iridium alloy blanks and foil, CV'S, and
WS. In all three cases, production maintenance is assured by the manufacture of limited quantities of FQ components. The second
section deals with several technology activities to improve the manufacturing processes, characterize materials, or to develop
technologiesfor two new RPS. The last section is dedicated to studies of the potential for the production of 238Pu at ORNL.
NTIS
Thermoel ectric Generators; Radioactive | sotopes; NASA Programs; Cassini Mission; Space Missions

20010084465 Department of the Navy, Washington, DC USA

Capacitatively Shunted Quadrifilar Helix Antenna

Josypenko, Michael J., Inventor; Apr. 24, 2000; 30p; In English

Patent Info.: Filed 24 Apr. 2000; US-Patent-Appl-SN-09,0558,689

Report No.(s): AD-D019925; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche
A quadrifilar helix antennais provided having afeedpoint for the antenna connecting to individual helical antenna elements.

A capacitive network, distributed along the length of the antenna, constitutes a variable frequency shunting network. At each

position afirst capacitive structure, that may comprise a single capacitor or multiple capacitors in series, interconnects afirst pair

of opposite antenna elements; a second capacitive structure interconnects the second pair of opposite antenna elements. As an

applied frequency increases, the capacitive structures progressively short the opposite antenna elements thereby electrically

reducing the antenna length.

DTIC

Helical Antennas; Capacitance; Antenna Components; Frequencies

20010084714 Department of the Navy, Washington, DC USA

Break Screen Based Speed Sensing Circuit
Raposa, John R., Inventor; Thivierge, Daniel P, Inventor; Apr. 28, 2000; 17p; In English
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Patent Info.: Filed 28 Apr. 2000; US-Patent-Appl-SN-09,565,234

Report No.(s): AD-D019928; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche
A device for sensing projectile velocity in an underwater environment is provided. The device includes a plurality of evenly

spaced break screen members positioned in a path of the projectile. Each break screen member includes a support member, a pair

of transparent sheets spanning the support member, a continuous resistive trace sandwiched between the transparent sheets, and

a sensing member correspondingly connected to resistive trace. The sensing member includes means for outputting a signal

responsive to impact of the projectile against the break screen, and alogic arrangement for determining difference between impact

of at two adjacent break screens throughout the run of break screens, thereby determining a velocity of the projectile.

DTIC

Circuits; Detection; Projectiles; el ocity

20010084715 Department of the Navy, Washington, DC USA

Self-Aligned Integrally Gated Nanofilament Field Emitter Cell and Array

Hsu, David S., Inventor; Mar. 09, 2001; 42p; In English

Patent Info.: Filed 9 Mar. 2001; US-Patent-Appl-SN-09,804,641

Report No.(s): AD-D019929; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche
The present invention discloses a new field emitter cell and array consisting of groups of nanofilaments forming emitter

cathodes. Control gates are microprocessed to be integrally formed with groups of nanofilament emitter cathodes on a substrate.

Groups of nanofilaments are grown directly on the substrate material. As aresult, the control gates and groups of nanofilaments

are self-aligned with one another.

DTIC

Cathodes; Emitters; Nanotechnology; Arrays; Self Alignment

20010084771 NASA Marshall Space Flight Center, Huntsville, AL USA
Characterization of a Multilayered Dielectric Transmissive Phase M odulator
Keys, Andrew S., NASA Marshall Space Flight Center, USA; Fork, Richard L., Alabama Univ., USA; Nelson, Thomas R., Air
Force Research Lab., USA; [2001]; 1p; In English; International Society for Optical Engineering Annual Meeting, 2 Aug. 2001,
San Diego, CA, USA; Sponsored by International Society for Optical Engineering, USA
Contract(s)/Grant(s): RTOP 755-08-00; No Copyright; Avail: Issuing Activity; Abstract Only

We describe a multilayered dielectric stack configuration designed specifically for use as a transmissive phase modulator for
broadband optical signals. Applications for this device range from full aperture wavefront correction to nonmechanical beam
steering arrays for free space optical communication links. Our implementation employs alternating GaAs and AlAs layers of
varying thickness on a GaAs substrate to create a bandpass region of high average transmission centered about the one micrometer
wavelength. Within this transmission bandpass, the phase component of the complex transmission coefficient varies in a
near-linear fashion with respect to wavelength. The transmission bandpass is designed to have a bandwidth of 21.0 nm (or 6.3THz
frequency bandwidth) and to have an edge-to-edge phase change of greater than 47T radians. Modification of the stack materials
optical properties causes the transmission profile to shift spectrally, resulting in a phase modulation for bands of transmitted
frequencies. Our broadband phase modulator imparts up to a full-cycle of phase modulation with low loss and low group velocity
dispersion. We identify several methods for implementing the requisite modulation, including refractive index modulation
through free carrier injection and optical path length modulation through variation in angle of incidence. At least one sample
comprising 91 alternating layers has been fabricated to exhibit the bandpass properties required for optical signa phase
modulation. We experimentally characterize the sample using an interferometer and spectrometer to measure the transmitted
signal spectrum and relative phase modulation. We compare the experimental data to computational predictions and discuss the
results.
Author
Phase Modulation; Gallium Arsenides; Dielectrics, Aluminum Arsenides, Broadband; Optical Properties; Communication
Networks

20010084779 National Defence Research Establishment, Div. of Systems and Underwater Technology, Stockholm, Sweden
Background and Detection Study of EM Signals Recorded at a Sea Trial in the Baltic Sea En Bakgrunds-Och
Detektionsstudie av EM Signaler I nspelade Vid Ett Faeltfoersoek i Oestersjon

Asraf, D. E.; Lennartsson, R. F.; Dec. 2000; ISSN 1104-9154; 60p; In English

Report No.(s): PB2001-107275; FOA-R-00-01766-409-SE; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
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This report presents the analysis of electromagnetic data recorded at a seatria in the Baltic Sea, in the fall of 1999. The
analysis can be categorized in two sections, a comprehensive background study and a brief signal detection study. The background
study is done by means of time-frequency analysis and statistical tests of the data. The time-frequency analysis shows that the two
measuring units used in this study have quite different characteristics, due to the data acquisition system. From the statistical tests
the authors find that the background is stationary and linear for all the sensors. It can not be determined if the background is
gaussian with the gaussianity test. The detection study indicates proper functionality of the energy detector, but the overall
detection performance is quite low. However, the results should be considered as a lower bound for the system. Finaly, afew
suggestions for modification that could improve the performance are given.

NTIS
Baltic Sea; Data Acquisition; Sgnal Detection; Electromagnetic Radiation

20010085333 MRJ, Inc., USA
2D Quantum Simulation of MOSFET Using the Non Equilibrium Green’s Function Method
Svizhenko, Alexel, MRJ, Inc., USA; Anantram, M. P, NASA Ames Research Center, USA; Govindan, T. R., MRJ, Inc., USA,;
May 17, 2000; 4p; In English; International Workshop on Computational Electronics, 21-25 May 2000, UK
Contract(s)/Grant(s): DTTS59-99-D-00437; RTOP 519-40-12; NASA Order A-61812-D; No Copyright; Avail: CASI; A01,
Hardcopy; A01, Microfiche

The objectives this viewgraph presentation summarizes include: (1) the development of a quantum mechanical simulator for
ultra short channel MOSFET simulation, including theory, physical approximations, and computer code; (2) explore physics that
is not accessible by semiclassical methods; (3) benchmarking of semiclassical and classical methods; and (4) study other
two-dimensional devices and molecular structure, from discretized Hamiltonian to tight-binding Hamiltonian.
Derived from text
Field Effect Transistors; Green’ S Functions; Two Dimensional Models, Computerized Smulation

20010085335 NASA Ames Research Center, Moffett Field, CA USA
Transport Through Carbon Nanotube Wires
Anantram, M. P, NASA Ames Research Center, USA; May 17, 2000; 4p; In English; International Workshop on Computational
Electronics, 21-25 May 2000, Glasgow, UK
Contract(s)/Grant(s): DTTS59-99-D-00437; NASA Order A-61812-D; No Copyright; Avail: CASI; A01, Hardcopy; AO0L,
Microfiche

This viewgraph presentation gives an overview of the the current carrying capacity of nanotube wires. Information is given
on the motivation for the research, models and assumptions, Bragg reflection and Zener tunneling effects, and the influence of
defects. Results show that dI/dv versus V does not increase in a manner commensurate with the increase in the number of
subbands; in small diameter nanotubes, Zener tunneling is ineffective; Zener tunneling contributes to current with increase in
nanotube diameter; and the increase in di/dV with bias is much smaller than the increase in the number of subbands.
Derived from text
Nanotubes, Wire; Zener Effect

20010089152 NASA Langley Research Center, Hampton, VA USA
Mode-Stirred Method I mplementation for HIRF Susceptibility Testing and Results Comparison with Anechoic Method
Nguyen, Truong X., NASA Langley Research Center, USA; Ely, Jay J., NASA Langley Research Center, USA; Koppen, Sandra
V., Lockheed Martin Corp., USA; July 2001; 21p; In English; Original contains color illustrations
Contract(s)/Grant(s): RTOP 706-62-11-01
Report No.(s): NASA/TM-2001-211033; NAS 1.15:211033; L-18093; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

This paper describes the implementation of mode-stirred method for susceptibility testing according to the current DO-160D
standard. Test results on an Engine Data Processor using the implemented procedure and the comparisons with the standard
anechoic test results are presented. The comparison experimentally shows that the susceptibility thresholds found in mode-stirred
method are consistently higher than anechoic. Thisis consistent with the recent statistical analysisfinding by NIST that the current
calibration procedure overstates field strength by a fixed amount. Once the test results are adjusted for this value, the comparisons
with the anechoic results are excellent. The results also show that test method has excellent chamber to chamber repeatability.
Several areas for improvements to the current procedure are also identified and implemented.
Author
Reverberation; Performance Tests; Data Processing Equipment
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34
FLUID MECHANICS AND THERMODYNAMICS

Includes fluid dynamics and kinematics and all forms of heat transfer; boundary layer flow, hydrodynamics, hydraulics; fluidics, mass
transfer and ablation cooling. For related information see also 02 Aerodynamics.

20010083373 NASA Goddard Space Flight Center, Greenbelt, MD USA
Thermal Technology Development Activities at the Goddar d Space Flight Center: 2001
Butler, Dan, NASA Goddard Space Flight Center, USA; [2001]; 81p; In English; Thermal and Fluids Analysis Workshop 2001,
2001, Huntsville, AL, USA; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

Activitiesinclude the development of two phase systems which are composed of 1) heat pipes and variable conductance heat
pipes, 2)capillary pumped loops, 3) loop heat pipes, 4) vapor compression systems (heat pumps), 5) phase change materials. Also
in the development phase are variable emittance surfaces, advanced coatings, high conductivity materials, and
electrohydrodynamic (EHD) thermal control systems.
CAS
Conductive Heat Transfer; Electrohydrodynamics; Heat Pipes;, Heat Pumps; Loops; Phase Change Materials, Thermodynamics

20010084182 Florida State Univ., School of Computational Science and Information Technology, Tallahassee, FL USA
Fluid Physics Under a Stochastic Acceleration Field Final Report
Vinals, Jorge, Florida State Univ., USA; Jun. 12, 2001; 14p; In English
Contract(s)/Grant(s): NAG3-1885; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The research summarized in this report has involved a combined theoretical and computational study of fluid flow that results
from the random accel eration environment present onboard space orbiters, also known as g-jitter. We have focused on a statistical
description of the observed g-jitter, on the flows that such an acceleration field can induce in a number of experimental
configurations of interest, and on extending previously devel oped methodology to boundary layer flows. Narrow band noise has
been shown to describe many of the features of acceleration data collected during space missions. The scale of baroclinically
induced flows when the driving acceleration is random is not given by the Rayleigh number. Spatially uniform g-jitter induces
additional hydrodynamic forces among suspended particles in incompressible fluids. Stochastic modulation of the control
parameter shifts the location of the onset of an oscillatory instability. Random vibration of solid boundaries leads to separation
of boundary layers. Steady streaming ahead of a modulated solid-melt interface enhances solute transport, and modifies the
stability boundaries of a planar front.
Derived from text
Boundary Layer Flow; Fluid Dynamics; Fluid Flow; Incompressible Fluids, Stochastic Processes

20010084447 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
An Improved Streamline Curvature Approach for Off-Design Analysis of Transonic Compression Systems
Boyer, Keith M.; Apr. 09, 2001; 189p; In English
Report No.(s): AD-A392489; C101-77; No Copyright; Avail: CASI; AQ9, Hardcopy; A02, Microfiche

A streamline curvature (SLC) throughflow numerical model was assessed and modified to better approximate the flow fields
of highly transonic fanstypical of military fighter applications. Specifically, improvementsin total pressure oss modeling were
implemented to ensure accurate and reliable off-design performance prediction. The assessment was made relative to the
modeling of key transonic flow field phenomena, and provided the basis for improvements, central to which was the incorporation
of a physics-based shock loss model. The new model accounts for shock geometry changes, with shock loss estimated as a function
of inlet relative Mach number, blade section loading (flow turning), solidity, leading edge radius, and suction surface profile. Other
improvementsincluded incorporation of loading effects on the tip secondary loss model, use of radial blockage factors to model
tip leakage effects, and an improved estimate of the blade section incidence at which minimum loss occurs. Data from a
single-stage, isolated rotor and a two-stage, advanced-design (low aspect ratio, high solidity) fan provided the basis for
experimental comparisons. The two-stage fan was the primary vehicle used to verify the present work. Results from a
three-dimensional, steady, Reynolds-averaged Navier-Stokes model of the first rotor of the two-stage fan were also used to
compare with predicted performance from the improved SLC representation. In general, the effects of important flow phenomena
relative to off-design performance of the fan were adequately captured. These effectsincluded shock loss, secondary flow, and
spanwise mixing. Most notably, the importance of properly accounting for shock geometry and loss changes with operating
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conditions was clearly demonstrated. The majority of the increased total pressure loss with loading across the important first-stage
tip region was shown to be the result of increased shock loss, even at part-speed.

DTIC

Transonic Flow; Design Analysis; Turbofan Engines; Navier-Sokes Equation; Performance Prediction; Reynolds Equation;
Rotors; Secondary Flow; Three Dimensional Models; Curvature

20010084984 Swales Aerospace, Beltsville, MD USA
A Fully Coupled Multi-Rigid-Body Fuel Slosh Dynamics Model Applied to the Triana Stack
London, K. W., Swales Aerospace, USA; 2001 Flight Mechanics Symposium; June 2001, pp. 335-346; In English; See also
20010084958
Contract(s)/Grant(s): 2113-012; No Copyright; Avail: CASI; A03, Hardcopy

A somewhat general multibody model is presented that accounts for energy dissipation associated with fuel slosh and which
unifies some of the existing more specialized representations. This model is used to predict the mutation growth time constant
for the Triana Spacecraft, or Stack, consisting of the Triana Observatory mated with the Gyroscopic Upper Stage of GUS (includes
the solid rocket motor, SRM, booster). At the nominal spin rate of 60 rpm and with 145 kg of hydrazine propellant on board, a
time constant of 116 sis predicted for worst case sloshing of a spherical slug model compared to 1,681 s (nominal), 1,043 s (worst
case) for sloshing of athree degree of freedom pendulum model.
Author
Liquid Soshing; Rigid Sructures; Dynamic Models

20010085855 Toledo Univ., Dept. of Mechanical, Industrial and Manufacturing Engineering, OH USA
Development of Advanced Casing Treatmentsfor Flow Control Final Report, 1 Oct. 2000 - 17 Jul. 2001
Keith, Theo G., Jr., Toledo Univ., USA; Tsung, Fu-Lin, Toledo Univ., USA; August 2001; 4p; In English; Original contains color
illustrations
Contract(s)/Grant(s): NAG3-2507; No Copyright; Avail: CASI; A01, Hardcopy; AO1, Microfiche

Under the Base R& T and Ultra Efficient Engine Technology programs, the NASA-Goddard Space Flight Center Compressor
Branch is investigating flow control strategies required to increase the loading and efficiency of core compressors while
maintaining current levels of operability. Flow-control strategies being studied include advanced casing treatments, wall jet
injection, and blade-tip injection for compressor stability enhancement, directed jets for surface boundary layer control, and
vortex-generating devices. The use of computational fluid dynamics (CFD) simulations to assess the effectiveness of flow-control
devices and to guide their design is akey element in this research. CFD simulations serve to screen potential flow-control concepts
at alower cost than executing physical experiments in turbomachinery facilities. CFD simulations also provide guidance in
designing physical experiments for those flow control concepts, which appear promising.
Author
Boundary Layer Control; Computational Fluid Dynamics; Control Equipment; Injection; Potential Flow; Computerized
Smulation

20010085959 Norwegian Defence Research Establishment, Kjeller, Norway

Estimation of Spectra and Transmission Losses Using FFT and Filterbanks Beregning AV Spektra OG Transmisjonstap

Ved Hjelp Av FFT OG Filterbanker

Eidem, Ellen Johanne, Norwegian Defence Research Establishment, Norway; Soostrand, Knut A., Norwegian Defence Research

Establishment, Norway; May 28, 2001; 46p; In Norwegian

Contract(s)/Grant(s): FFIBM Proj. 786/115

Report No.(s): FFI/RAPPORT-2001/02101; ISBN 82-464-0515-2; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Documentation is given of methods for computation of energy spectra and transmission losses for explosive charges under

water. Sometimes this is done using filter banks. Another method is based on the FFT algorithm, In this report the two methods

are discussed. An introductory review of analog and digital spectrum analysisis given, starting with classical theory and ending

up with algorithms using the FFT. As part of the report, bandwidths and frequency limits for octave bands and 1/3-octave bands

are discussed. Finally, computation of the transmission loss is discussed.

Author

Algorithms; Energy Spectra; Fast Fourier Transformations; Transmission Loss; Underwater Explosions; Underwater Acoustics,

Power Spectra; Time Series Analysis
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20010086421 Oxford Univ., Oxford UK
Vibration Reduction in Balanced Linear Compressors Final Report
Davey, Gordon; Apr. 04, 2001; 13p; In English
Contract(s)/Grant(s): F61775-98-2-E107
Report No.(s): AD-A392939; EOARD-SPC-98-4057; No Copyright; Avail: CASI; A0L, Microfiche; A03, Hardcopy
This report results from a contract tasking University of Oxford as follows: The contractor will investigate the modeling and
construction of low vibration mechanical compressors.
DTIC
Compressors; Mibration Damping

20010086634 Argonne National Lab., Fusion Power Program, IL USA
Theoretical Investigation of Liquid Metal MHD Free Surface Flowsfor Alps
Milokov, S; Cox, |.; Oct. 2000; 10p; In English; 14th ANS Topical Meeting on the Technology of Fusion Energy, 15-19 Oct. 2000,
Park City, UT, USA; Sponsored by American Nuclear Society, USA
Report No.(s): DE2001-768576; ANLTD/CP-102011; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

Free surface plasma facing components (PFCS) offer the potential to solve the lifetime issues limiting current solid surface
designs for tokamak fusion reactors by eliminating the problems of erosion and thermal stresses accompanying solid surface
designs. The moving PFC free surfaces provide the possibility of absorbing impurities and possibly helium for removal outside
of the plasma chamber. Free surface PFCS may also offer more creative possibilities for heat removal and higher thermal
conversion efficiencies for the entire system. Design requirements for PFCS include handling -50% of the plasma heat flux and
approximately 90 percent of theion flux. Magnetohydrodynamic (MHD) liquid metal flows with free surfaces are discussed with
reference to Advanced Limiter-divertor Plasma-facing Systems (ALPS) program. Specific MHD issues for the jet divertor are
outlined. Results for the rivulet flow and for the thermocapillary flow in ajet are presented.
NTIS
Fluid Dynamics, Numerical Analysis; Liquid Metals, Magnetohydrodynamic Flow; Plasmas (Physics)

20010086636 NASA Goddard Space Flight Center, Greenbelt, MD USA
Active Control of the Operating Temperaturein a Loop Heat Pipe with Two Evaporatorsand Two Condensers
Ku, Jentung, NASA Goddard Space Flight Center, USA; Birur, Gaj, Jet Propulsion Lab., Californialnst. of Tech., USA; [2001];
14p; In English; 31st ICES Conference, 9 Jul. 2001, Orlando, FL, USA; QOriginal contains color illustrations; No Copyright; Avail:
CASI; A03, Hardcopy; A01, Microfiche

The operating temperature of aloop heat pipe (LHP) with multiple evaporatorsis a function of the total heat load, heat 1oad
distribution among evaporators, condenser temperature and ambient temperature. Because of the many variablesinvolved, the
operating temperature also showed more hystereses than an LHP with a single evaporator. Tight temperature control can be
achieved by controlling its compensation chamber (CC) temperatures at the desired set point. This paper describes atest program
on active control of the operating temperature in an LHP with two evaporators and two condensers. Temperature control was
achieved by heating one or both CC'’s. Tests performed included start-up, power cycle, sink temperature cycle, CC temperature
cycle, and capillary limit. Test results show that, regardless one or two CC's were heated to the set point temperature, one of CC's
was aways flooded with liquid. The loop could operate successfully at the desired set point temperature under most conditions,
including some fast transients. At low heat 1oads, however, the CC temperature could suddenly increase above the set point
temperature, possibly due to a sudden change of the vapor content inside the evaporator core.
Author
Active Control; Heat Pipes; Operating Temperature; Temperature Control; Evaporators; Condensers (Liquefiers)

20010087133 NASA Ames Research Center, Moffett Field, CA USA
Per spectives on the Future of CFD
Kwak, Dochan, NASA Ames Research Center, USA; [2000]; 11p; In English; Fluids 2000, 19-22 Jun. 2000, Denver, CO, USA;
No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This viewgraph presentation gives an overview of the future of computational fluid dynamics (CFD), which in the past has
pioneered the field of flow simulation. Over time CFD has progressed as computing power. Numerical methods have been
advanced as CPU and memory capacity increases. Complex configurations are routinely computed now and direct numerical
simulations (DNS) and large eddy simulations (LES) are used to study turbulence. As the computing resources changed to parallel
and distributed platforms, computer science aspects such as scalability (algorithmic and implementation) and portability and
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transparent codings have advanced. Examples of potential future (or current) challenges include risk assessment, limitations of
the heuristic model, and the development of CFD and information technology (IT) tools.

Derived from text

Computational Fluid Dynamics; Technology Utilization; Computerized Simulation; Technology Assessment

20010087663 Eloret Corp., Sunnyvale, CA USA
Radiative Interaction Between Driver and Driven Gasesin an Arc-Driven Shock Tube
Bogdanoff, David W., Eloret Corp., USA; Park, Chul, Eloret Corp., USA; [2001]; 6p; In English; 23rd International Between
Driver and Driven Gases in an Arc-Driven Shock Tube, 2001, Arlington, TX, USA
Contract(s)/Grant(s): NAS2-99092; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

An electric-arc driven shock tube was operated with hydrogen as the driven gas and either hydrogen or helium as the driver
gas. Electron density was measured behind the primary shock wave spectroscopically from the width of the Beta line of hydrogen.
The measured electron density values were many times greater than the values cal culated by the Rankine - Hugoniot relations.
By accounting for the radiative transfer from the driver gas to the driven gas, the measured electron density values were
numerically recreated.
Author
Radiative Transfer; Electric Arcs; Gas Density; Shock Tubes

20010087664 NASA Ames Research Center, Moffett Field, CA USA
On Animating 2D Velocity Fields
Kao, David, NASA Ames Research Center, USA; Pang, Alex, California Univ., USA; [2001]; 12p; In English; El Conference,
2001, USA; Sponsored by International Society for Optical Engineering, USA
Contract(s)/Grant(s): NCC2-5281; W-7406-eng-48; N66001-97-8900; NSF ACI-96-19020; LLNL-B347879; No Copyright;
Avail: CASI; A03, Hardcopy; AO1, Microfiche

A velocity field, even one that represents a steady state flow, implies a dynamical system. Animated velocity fieldsis an
important tool in understanding such complex phenomena. This paper looks at a number of techniques that animate velocity fields
and propose two new alternatives. These are texture advection and streamline cycling. The common theme among these
techniquesis the use of advection on some texture to generate a realistic animation of the velocity field. Texture synthesis and
selection for these methods are presented. Strengths and weaknesses of the techniques are also discussed in conjunctions with
several examples.
Author
Two Dimensional Flow; Ve ocity Distribution; Advection

20010088090 Maryland Univ., Inst. for Plasma Research, College Park, MD USA
Active Chaotic Flows, Deterministic M odeling, and Communication with Chaos Final Report, 1 Oct. 1999 - 31 Mar. 2001
Grebogi, Celso; Mar. 31, 2001; 8p; In English
Contract(s)/Grant(s): N00014-00-1-0006
Report No.(s): AD-A390710; No Copyright; Avail: CASI; A01, Microfiche; A02, Hardcopy

Thisis the final report on this project. The objectives were threefold: (1) to study the chemical and biological activity in
environmental flows often involving larger particles which are influenced by inertia, buoyance, Stokes' drag, and gravity forces,
(2) to establish to what extent anatural chaotic system can be modeled deterministically; and (3) to demonstrate theoretically and
experimentally that we can encode a message in a power oscillator (source) which is then transmitted through some
communication channel (e.g. optical fiber, microwave antenna) to be received by a decoder which translates the message back
toitsorigina form, the goal being to use a method for synchronizing a chaotic oscillator to the incoming signal such that in-band
noiseis reduced.
DTIC
Chaos; Messages, Message Processing; Radio Communication
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35
INSTRUMENTATION AND PHOTOGRAPHY

Includes remote sensors, measuring instruments and gauges, detectors, cameras and photographic supplies,; and holography. For
aerial photography see 43 Earth Resources and Remote Sensing. for related information see also 06 Avionics and Aircraft
Instrumentation; and 19 Spacecraft Instrumentation.

20010083370 NASA Goddard Space Flight Center, Greenbelt, MD USA
Using VIIRSto Provide Data Continuity with MODI'S
Murphy, Robert E., NASA Goddard Space Flight Center, USA; Barnes, William L., NASA Goddard Space Flight Center, USA;
Lyapustin, Alexei 1., Maryland Univ. Baltimore County, USA; Privette, Jeffrey, Maryland Univ. Baltimore County, USA; Welsch,
Carol, National Oceanic and Atmospheric Administration, USA; Del uccia, Frank, Aerospace Corp., USA; Schueler, Carl F.,
Raytheon Santa Barbara Remote Sensing, USA; Ardanuy, Philip E., Raytheon Information Technology and Scientific Services,
USA; Kealy, Peter S. M., Raytheon Information Technology and Scientific Services, USA; [2001]; 3p; In English; International
Geoscience and Remote Sensing Symposium, 9-13 Jul. 2001, Sydney, Australia; No Copyright; Avail: CASI; A01, Hardcopy;
AO01, Microfiche

Long-term continuity of the data series being initiated by the MODIS (M ODerate Resolution Imaging Spectroradiometer)
on NASA’s Terramission will be obtained using the VIIRS (Visible Infrared Imaging Radiometer Suite) flying on the converged
National Polar-Orbiting Environmental Satellite System (NPOESS) and on the NPOESS Preparatory Project (NPP). The data
series include critical parameters such as cloud and aerosol properties, vegetation index, land use and land cover, ocean
chlorophyll and sea surface temperature. VIIRS is being designed and built by Raytheon for the Integrated Program Office (1PO),
the DoD, NOAA and NASA consortium that is responsible for NPOESS. In addition to meeting the requirements for operational
environmental monitoring, VIIRS will meet the needs of the global change research community through the use of state-of-the-art
algorithms and calibration and characterization activities.
Author
Aerosols; Imaging Spectrometers; Infrared Imagery; Radiometers; Spectroradiometers; Earth Observations (From Space)

20010084642 Raytheon Co., Goleta, CA USA
Readout Technology for isgreater than 1K x 1K Staring Focal Plane Arrays
Gulbransen, D. J.; Fletcher, C. L.; Wyles, R. H.; Gin, A. E.; Curzan, J. P; Aug. 1999; 9p; In English
Report No.(s): AD-A390473; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Until recently very large focal plane arrays (> 1K x 1K pixels) could only be fabricated using low density is greater than =
2 micrometers CMOS processes employing frill wafer projection lithography. Higher density processes use steppers to expose
the patterns on the wafer which have limited the die size to the area able to be exposed in a single step. This placed an upper limit
on the readout die size of about 18-22 millimeters along a side. While stitching techniques have been used to pattern larger die
most silicon foundries are unwilling to accept such projects.
DTIC
Readout; Focal Plane Devices; Infrared Detectors

20010084649 Stanford Univ., Dept. of Aeronautics and Astronautics, Stanford, CA USA
L ow-Speed Pressure M easurements Using a L uminescent Coating system
Owen, Brown, Stanford Univ., USA; May 2000; 420p; In English; Original contains color illustrations
Contract(s)/Grant(s): NCC2-55
Report No.(s): JAA-TR-123; Copyright; Avail: Issuing Activity

Luminescent Coating Measurement Systems are a unique, relatively new technology which provide the aerodynamicist with
an excellent flow visualization tool and quantitative pressure measurement capability. Luminescent Coatings, typically referred
to as Pressure Sensitive Paints (PSP), contain a sensor molecule, which when excited with UV light will undergo a luminescent
reaction. Thereaction is pressure sensitive, such that higher pressures result in decreased luminescence intensity. In this technique,
PSP is applied to wind-tunnel models which are excited with ultraviolet lighting. When imaged with a scientific grade camera,
surface pressures on the model can be extrapolated with very high fidelity. Because preparation time is short, PSP systems also
offer amore economic alternative to conventional testing methods using large numbers of pressure taps. Relatively little testing
has been conducted at |ow-speeds (Mis less than 0.2) using the PSP technique. In this flow regime, many noise sources can begin
to overwhelm the PSP signal, potentially resulting in useless results. This is unfortunate, as many practical problemsin fluid
mechanics exist at low speeds. This thesis concentrates on the use of luminescent coating systemsin this low speed regime. In
thiswork, the history of the devel opment of the PSP technique in both the USA and Russiais first discussed in detail. A review
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of the various PSP tests conducted to date is given. A thorough discussion of the physics and chemistry of luminescent coatings
is provided. The processes of converting intensity signals to digital data are described; image processing procedures used to
remove noise sources and convert intensity data into pressure measurements are reviewed. A general uncertainty analysis of the
technique is then conducted and discussed. In the first phase of the investigation, a baseline series of low-speed testsat M isless
than 0.2 were conducted using unswept and swept NACA 0012 airfoils. The results of these tests reveal significant sources of
noise. For the subsequent tests, these experimental processes were modified to reduce the observed noise components. These
process improvements led to low-speed PSP results that are unmatched in the literature. Analyses were also conducted to identify
optimized calibration techniques using pressure taps. A detailed uncertainty analysis is presented using both analytical and Monte
Carlo simulation methods. This analysis confirms that the observed measurement errors are reasonable, and that if the in-situ
technique is used, very good accuracies are realizable at low speeds. Using these improved testing techniques, further experiments
were performed under identical paramenters. Conclusions indicate that pressure measurements using luminescent coatings were
made at low speeds with excellent accuracies.

Author (revised)

Pressure Sensitive Paints; Wind Tunnel Models, Aerodynamics; Flow Visualization; Fluid Mechanics; Pressure Measurement;
Luminescence; Wind Tunnel Tests

20010084910 Queens Call., Flushing, NY USA
Testing of a Commercial CCD Camera
Tulsee, Taran, Queens Coll., USA; Materials Presented at the MU-SPIN Ninth Annual Users' Conference; November 2000, pp.
103-109; In English; See also 20010084895
Contract(s)/Grant(s): NCC5-98; NCC5-116; NCC5-228; No Copyright; Avail: CASI; A02, Hardcopy; A03, Microfiche

The results are presented of the examination and testing of a commercial CCD camera designed for use by amateur
astronomers and university astronomy laboratory courses. The characteristics of the CCD chip are presented in graphical and
tabular form. Individual and averaged bias frames are discussed. Dark frames were taken and counts are presented as a function
of time. Flat field and other images were used to identify and locate bad pixel columns as well as pixels which vary significantly
from the mean pixel sensitivity.
Author
Charge Coupled Devices; CCD Cameras; Tables (Data); Graphs (Charts)

20010084971 NASA Goddard Space Flight Center, Greenbelt, MD USA
Calibration of Gyroswith Temperature Dependent Scale Factors
Belur, Sheela V., Computer Sciences Corp., USA; Harman, Richard, NASA Goddard Space Flight Center, USA; 2001 Flight
Mechanics Symposium; June 2001, pp. 163-173; In English; See also 20010084958
Contract(s)/Grant(s): GS-35F-4381-G; NASA Order S-43411-G; No Copyright; Avail: CASI; A03, Hardcopy

The general problem of gyro calibration can be stated as the estimation of the scale factors, misalignments, and drift-rate
biases of the gyro using the on-orbit sensor measurements. These gyro parameters have been traditionally treated as
temperature-independent in the operational flight dynamics ground systems at NASA Goddard Space Flight Center (GSFC), a
scenario which has been successfully applied in the gyro calibration of alarge number of missions. A significant departure from
thisisthe Microwave Anisotropy Probe (MAP) mission where, due to the high thermal variations expected during the mission
phase, it is necessary to model the scale factors as functions of temperature. This paper addresses the issue of gyro calibration for
the MAP gyro model using a manufacturer-supplied model of the variation of scale factors with temperature. The problem is
formulated as aleast squares problem and solved using the Levenberg-Marquardt algorithm in the MATLAB(R) library function
NLSQ. The algorithm was tested on simulated data with Gaussian noise for the quaternions as well as the gyro rates and was found
to consistently converge close to the true values. Significant improvement in accuracy was noticed due to the estimation of the
temperature-dependent scal e factors as against constant scal e factors.
Author
Calibrating; Gyroscopes; Temperature Dependence; Computerized Smulation

20010084972 Computer Sciences Corp., Lanham, MD USA

On-Orbit Calibration of Redundant Spacecr aft Gyros by Optimal Reduction to Three Axes

Radomski, M. S., Computer Sciences Corp., USA; 2001 Flight Mechanics Symposium; June 2001, pp. 175-185; In English; See
also 20010084958

Contract(s)/Grant(s): GS-35F-4381G; NASA Order S-43411-G; No Copyright; Avail: CASI; A03, Hardcopy
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The Aqua spacecraft will carry four single-axis gyros configured with three orthogonal axes and one skew axis. This
redundancy presents a challenge for batch methods of on-orbit gyro calibration that use a spacecraft rotation model
deterministically related to gyro data, in that sensor data can respond to at most three angular velocity components. When the
number of gyros, N, is greater than 3, the 3xN matrix, G, that reduces the N gyro measurements to three body-frame
angular-velocity components cannot be fully determined by such methods; there are many such matrices that produce essentially
the same angular velocity history. In such a case, spacecraft operators require information about the Nx3 gyro linear response
matrix, R, that relates gyro outputs to the body-frame angular velocities causing them. This matrix provides sufficient information
to determine multiple reduced-dimension G-matrices for use in case of failure or degradation of one or more gyros, as well asto
determine an optimal 3xN G for the fully-functional configuration. A viable proposal isto apply a 3xN pre-filter matrix, F, to the
N gyro outputs before carrying out a conventional gyro calibration procedure. The angular-velocity history emerging from
conventional calibration may then be used as input data, together with the same gyro data that generated it, to fit the alignment,
scale-factor, and bias parameters of each gyro axisin turn. A difficulty of such aproposal isthe arbitrariness in the choice of F.
Dueto gyro noise, different pre-filter matrices produce different calibrations. This paper presents a method of choosing F that is
based on optimizing gyro consistency in the limit of infinite weight on gyro data, as compared to sensor data. The choice of Fis
independent of a priori alignment and is based on the gyro data alone. The method is applicable to any N of three or more, but
reduces to conventional batch-estimation methodologies when N = 3. Results of computational comparison among calibration
simulations using various choices of F will be presented for the Aqua gyro configuration with N = 4.

Author
Calibrating; Gyroscopes; Spacecraft Control; Matrix Management

20010084976 NASA Goddard Space Flight Center, Greenbelt, MD USA
In-Space Calibration of a Gyro Quadruplet
Bar-ltzhack, Itzhack Y., NASA Goddard Space Flight Center, USA; Harman, Richard R., NASA Goddard Space Flight Center,
USA; 2001 Flight Mechanics Symposium; June 2001, pp. 229-247; In English; See also 20010084958; No Copyright; Avail:
CASI; A03, Hardcopy

Thiswork presents a new approach to gyro calibration where, in addition to being used for computing attitude that is needed
in the calibration process, the gyro outputs are also used as measurements in a Kalman filter. This work also presents an algorithm
for calibrating a quadruplet rather than the customary triad gyro set. In particular, a new misalignment error model is derived for
this case. The new calibration algorithm is applied to the EOS-AQUA satellite gyros. The effectiveness of the new agorithmis
demonstrated through simulations.
Author
Algorithms; Calibrating; Attitude Gyros; Computerized Smulation

20010084977 NASA Goddard Space Flight Center, Greenbelt, MD USA

A Nonlinear Spacecraft Attitude Controller and Observer with an Unknown Constant Gyro Bias and Gyro Noise

Deutschmann, Julie, NASA Goddard Space Flight Center, USA; Sanner, Robert M., Maryland Univ., USA; 2001 Flight

M echanics Symposium; June 2001, pp. 249-257; In English; See also 20010084958; No Copyright; Avail: CASI; A02, Hardcopy
A nonlinear control scheme for attitude control of a spacecraft is combined with anonlinear gyro bias observer for the case

of constant gyro bias, in the presence of gyro noise. The observer bias estimates converge exponentially to a mean square bound

determined by the standard deviation of the gyro noise. The resulting coupled, closed loop dynamics are proven to be globally

stable, with asymptotic tracking which is also mean square bounded. A simulation of the proposed observer-controller design is

given for arigid spacecraft tracking a specified, time-varying attitude sequence to illustrate the theoretical claims.

Author

Satellite Orientation; Attitude Control; Bias; Attitude Gyros; Computerized Smulation

20010084983 NASA Goddard Space Flight Center, Greenbelt, MD USA

Maximum Torque and Momentum Envelopesfor Reaction Wheel Arrays

Reynolds, R. G., Spectrum Astro, Inc., USA; Markley, F. Landis, NASA Goddard Space Flight Center, USA; 2001 Flight

M echanics Symposium; June 2001, pp. 327-334; In English; See aso 20010084958; No Copyright; Avail: CASI; A02, Hardcopy
Spacecraft reaction wheel maneuvers are limited by the maximum torque and/or angular momentum which the wheels can

provide. For an n-wheel configuration, the torque or momentum envelope can be obtained by projecting the n-dimensional

hypercube, representing the domain boundary of individual wheel torques or momenta, into three dimensional space viathe 3xn

matrix of wheel axes. In this paper, the properties of the projected hypercube are discussed, and algorithms are proposed for
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determining this maximal torque or momentum envelope for general wheel configurations. Practical implementation strategies
for specific wheel configurations are also considered.

Author

Algorithms; Angular Momentum; Hypercube Multiprocessors; Momentum; Torque

20010085366 Air Force Inst. of Tech., School of Engineering and Management, Wright-Patterson AFB, OH USA
Spectral and Temporal Characterization of High-Temper ature Events
Bagby, William F,, Air Force Inst. of Tech., USA; Mar. 2001; 103p; In English
Report No.(s): AD-A392540; AFIT-GAP-ENP-01M-01; No Copyright; Avail: CASI; A02, Microfiche; A06, Hardcopy

The remote observations of the temporal and spectral characteristics of the infrared (IR) emissions from exploding ordnance
have been correlated with explosion conditions. A Bomem MR-154 Fourier Transform Interferometer with two detectors, InSb
and HgCdTe, was used to record spectrain the 1.3 - 20 micrometers range. Data was collected at spectral resolutions of 16/cm
and 4/cm, and temporal resolutions of 0.045 sand 0.123 5, respectively. The data files range in size from 900 Kilobytes to several
Megabytes. These are reduced to 2-dimensional representations of temporal features that are less than 100 Kilobytes. The data
analysisindicates the possibility of characterizing event species through one or more derived temporal features. Each event data
matrix contains three dimensions of information describing radiance as a function of frequency and time. The observed datais
first corrected for atmospheric losses to convert apparent radiance to emitted radiance. The data is then adjusted to remove
background radiance. Finally, the corrected data is fit to a Planckian distribution function to compute event temperature and
fractional field of view. Temporal profiles of temperature and fractional field of view are created to describe each event. The
temporal profiles of each explosive type are compared to other explosive types. Certain explosive types indicated an afterburn
feature on their temperature profiles. The afterburn feature wasn't apparent on the temperature profiles of other types.
Additionally, the temporal evolution of fractional field of view was unique for each explosive type.
DTIC
Spectroscopy; Explosions; Infrared Radiation; Temperature Profiles; Temporal Resolution; Fourier Transformation;
Interferometers; Ordnance

20010085929 PAMAM-Human Factors Engineering (1989) Ltd., Hod Hasharon, Israel

Content Validity Requirementsfor Simulated Sensor Imagery Interim Report, 1 Jan. - 30 Sep. 2000

Brickner, Michael S.; Oettinger, Ayelet; Sep. 2000; 69p; In English

Contract(s)/Grant(s): F61775-99-W-EQ85; AF Proj. 7184

Report No.(s): AD-A392462; AFRL-HE-WP-TR-2001-0003; No Copyright; Avail: CASI; A04, Hardcopy; AOL, Microfiche
The present study was designed to perform a survey of sensor imagery simulation capabilities and requirements, with

emphasis on SAR (Synthetic Aperture Radar) and FLIR (Forward Looking Infrared) imagery. The study includes a literature

search and review of sensor image quality attributes and of their effects on object recognition and target acquisition performance.

Applications for simulated imagery have been identified and their features are described in the report. Qualitative/quantitative

requirements for these applications have been derived in terms of image quality and image content. A set of criteria for the

performance of pattern and object recognition and target acquisition tasks, with each type of simulated imagery (FLIR and SAR),

has been developed. The proposed set of criteriafor the evaluation of required simulation fidelity of various types and purposes

was examined with the help of ten expert users of sensor imagery (subject matter experts - SMES).

DTIC

Synthetic Aperture Radar; Infrared Imagery; Target Acquisition; Images; FLIR Detectors; Pattern Recognition; Smulation

20010085966 Arete Associates, Inc., Tucson, AZ USA
Streak Tube Imaging LIDAR (STIL) for 3-D Imaging of Terrestrial Targets
Redman, B. C.; Griffis, A. J.; Schibley, E. B.; Apr. 2000; 21p; In English; Original contains color plates
Report No.(s): AD-A392466; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Streak Tube Imaging LIDAR (STIL) is a patented active imaging system using a pulsed laser and a streak tube receiver
to produce high resolution 3-D range and intensify imagery. The laser beam is diverged in the cross-track (azimuth) direction into
afan beam which is projected into the scene as a cross-track line. The backscattered light from the scene isimaged onto the streak
tube's photocathode, and is time (range) resolved by electrostatically sweeping the resultant electron beam across the streak tube's
phosphor screen to generate from each laser pulse a continuous intensity-range-azimuth image which is captured by a CCD array
fiber optically coupled to the phosphor screen. A high resolution 3-D image of the sceneis produced from multiple sequential
frames formed by repetitively pulsing the laser in synchrony with the CCD frame rate as an airborne platform " push broom” scans
or as asingle-axis scanner on a ground-based platform scans the laser fan beam over the scene. The frames are registered using
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data from an inertial measurement with (IMU) to compensate for platform motion. The system can also use GPS data with the
3-D data from the sensor for absolute geolocation of points in the scene. Ground based field tests were conducted with STIL
operating at 128 range by 512 azimuth pixels over 12.6 degrees and 47.6 degrees azimuthal fields-of-view (FOV). Targets
included aHMMWYV, a C-130 transport plane, two range resolution panels, and a contrast resolution panel. Data was collected
at ranges from 100 m to 1 km. Data from these tests demonstrating achievement of pixel limited image resolution and 6 inch range
resolution are presented.

DTIC

Imaging Techniques; Radar Targets; Laser Arrays; Fiber Optics, Optical Radar; Photocathodes; Laser Beams

20010086582 Defence Science and Technology Organisation, Maritime Operations Div., Melbourne, Australia
Instruction Manual for Ultrasonic Noise Recording System
Readhead, Mark L., Defence Science and Technology Organisation, Australia; April 2001; 26p; In English; Original contains
color illustrations
Report No.(s): DSTO-GD-0285; DODA-AR-011-857; Copyright; Avail: Issuing Activity

A portable system for recording ambient noise in the sea has been developed. It is suitable for ultrasonic frequencies and can
digitise at arate of up to 1 MHz. The hydrophone is attached to the end of alightweight aluminium pole of 4.5 m extension, which
can be dismantled into 1.5 m lengths for ease of transport. The hydrophone has an integral preamplifier which is powered by
batteries. The analogue to digital conversion is performed in abox with similar dimensions to alaptop computer. It is powered
by another similarly-sized box of rechargeable batteries. The processis controlled by and the datais stored on alaptop computer.
Software has been written to display the spectra of the ambient noise. Instructions on the use of the hardware and software are
provided.
Author
Noise Spectra; Recording Instruments; Ultrasonic Radiation; Underwater Acoustics; Spectrum Analysis; Hydrophones

20010088236 Colorado State Univ., Dept. of Atmospheric Science, Fort Collins, CO USA
FIRE I11: Radiative Significance of Middle and Upper Tropospheric Clouds Final Report
Cox. Stephen K., Colorado State Univ., USA; Apr. 20, 1999; 4p; In English
Contract(s)/Grant(s): 95-221; CSU Proj. 5-31922; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

During the course of this grant, we have fabricated a micro-pulse lidar system. This system was patterned after a similar
instrument developed at Goddard Space Flight Center. During the fabrication we were able to take advantage of several new
developments in components and altered the basic design accordingly. In addition a new data acquisition/reduction/display
software package was developed and integrated into the lidar package. At this point the lidar has undergone initial testing and
shows significant promise. There are several improvements being considered to enhance the performance.
Author
Optical Radar; Radiometers; Troposphere; Clouds (Meteorology)

20010088374 Jet Propulsion Lab., Californialnst. of Tech., Pasadena, CA USA
The Palomar Testbed Interferometer
Colavita, M. M., Jet Propulsion Lab., CaliforniaInst. of Tech., USA; Wallace, J. K., Jet Propulsion Lab., California Inst. of Tech.,
USA; Hines, B. E., Jet Propulsion Lab., Californialnst. of Tech., USA; Gursdl, Y., Jet Propulsion Lab., California Inst. of Tech.,
USA; Malbet, F., Jet Propulsion Lab., Californialnst. of Tech., USA; Palmer, D. L., Jet Propulsion Lab., California Inst. of Tech.,
USA; Pan, X. P, Observatoire de Grenoble, France; Shao, M., Jet Propulsion Lab., Caifornialnst. of Tech., USA; Yu, J. W., Jet
Propulsion Lab., California Inst. of Tech., USA; Boden, A. F.,, Jet Propulsion Lab., Californialnst. of Tech., USA; Astrophysical
Journal; Jan. 01, 1999; Volume 510, pp. 505-521; In English; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
The Palomar Testbed Interferometer (PTI) is a long-baseline infrared interferometer located at Palomar Observatory,
Cdlifornia. It was built as a testbed for interferometric techniques applicable to the Keck Interferometer. First fringes were
obtained in 1995 July. PTI implements a dual-star architecture, tracking two stars simultaneously for phase referencing and
narrow-angle astrometry. The three fixed 40 cm apertures can be combined pairwise to provide baselines to 110 m. The
interferometer actively tracks the white-light fringe using an array detector at 2.2 microns and active delay lines with a range of
+/-38 m. Laser metrology of the delay lines allows for servo control, and laser metrology of the complete optical path enables
narrow-angle astrometric measurements. The instrument is highly automated, using a multiprocessing computer system for
instrument control and sequencing.
Author
Astronomical Interferometry; Infrared Interferometers; Astrometry; Star Trackers; Astronomical Observatories
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20010089366 Army Aeromedical Research Lab., Fort Rucker, AL USA
Final Phase One Evaluation of the Microvision, Inc. Aircrew Integrated Helmet System (AIHS) HGU-56P Scanning L aser
Display Final Report
Harding, Thomas H.; Martin, John S.; Beasley, Howard H.; Rash, Clarence E.; Jun. 2001; 32p; In English
Contract(s)/Grant(s): Proj-30162787A879
Report No.(s): AD-A392525; USAARL-2001-06; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

In support of the RAH-66 Comanche, Microvision, Inc., Seattle, Washington, has developed a prototype helmet mounted
display (HMD) based on laser sources. Thisreport is the second evaluation of the Microvision system. This system has been tested
for both optical and visual performance. Testsinclude exit pupil size (shape and uniformity), field-of-view, luminance, contrast,
contrast transfer function (CTF), modulation transfer function (M TF), color discrimination, and optical focus.
DTIC
Helmet Mounted Displays; Lasers; Visual Perception

36
LASERS AND MASERS

Includes lasing theory, laser pumping techniques, maser amplifiers, laser materials, and the assessment of laser and maser outputs.
For cases where the application of the laser or maser is emphasized see also the specific category where the application is treated.
For related information see also 76 Solid-State Physics.

20010084446 Army Aeromedical Research Lab., Fort Rucker, AL USA
Laser Issuesfor Army Aviation: Questions& Answers Final Report, Jan.-Jun. 2001
Rash, Clarence E.; Reynolds, Barbara S.; Hauser, Jim; Jun. 2001; 16p; In English
Report No.(s): AD-A392484; USAARL-2001-07; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

On the modern battlefield, lasers are used primarily as rangefinders and target designators; however, in the past the high cost
and technological sophistication of lasers have limited their fielding to national armies. Their large size and power requirements
have further limited their presence on the battlefield. Within the past few years, however, technological advances have reduced
significantly both the size and power requirements of lasers and costs have plummeted. Within the military, especialy in aviation,
lasers are amajor potential threat. The aviator’s most important source for gathering information is his/her eyes. Either through
hostile intentions or through training accidents, the aviator’s vision has been susceptible to damage through exposure to lasers.
Today, this potential threat has increased significantly with the easy availability of low-cost laser pointers. The U.S. Army has
long recognized the need to address the issues of lasers, laser protection and laser injuries. While a considerable amount of
knowledge has been acquired over the years regarding lasers, this knowledge does not always reach the field. Thisreport isan
effort to answer commonly-fielded questions on lasers, laser protection and laser-related injuries.
DTIC
Lasers, Laser Applications; Protection

20010085331 Academy of Sciences (USSR), Laser Materials and Technology Research Center, Moscow, USSR
Color Center Mockup Development and Testing Final Report
Basiev, Tasoltan T.; Mar. 2001; 60p; In English
Contract(s)/Grant(s): SPC99-4061; F61775-99-WE
Report No.(s): AD-A392832; No Copyright; Avail: CASI; A01, Microfiche; A04, Hardcopy
This report results from a contract tasking General Physics Institute as follows. The contractor will develop and test a narrow
linewidth (500 MHZz), tunable (1080 to 1350 nm) color center laser based on LiF and NaF crystals with agoal of being 10 to 20%
efficient when pumped with aNd: YAG or Nd:LaF3 laser.
DTIC
Color Centers; Neodymium Lasers; Tunable Lasers; YAG Lasers

20010086052 Norwegian Defence Research Establishment, Kjeller, Norway

Beam Shaping of High Power Laser Diode Bars

Rustad, Gunnar, Norwegian Defence Research Establishment, Norway; Lippert, Espen, Norwegian Defence Research
Establishment, Norway; Stenersen, Knut, Norwegian Defence Research Establishment, Norway; May 15, 2001; 44p; In English;
Original contains color illustrations

Contract(s)/Grant(s): FFIE Proj. 792/115
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Report No.(s): FFI/RAPPORT-2001/02647; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A technique for reshaping the highly astigmatic beam from a high-power laser diode bar by use of two parallel mirrorsis
studied theoretically and experimentally. It isfound that the output from the 1 micrometer x 1 cm laser diode can be reshaped and
focused down to a spot of less than 0.5 mm diameter with reasonably good beam symmetry +/- 5 mm from the focal plane.
Experimentally, it was found that -80% of the output power at the laser diode could be coupled into this spot. Thisis an efficient
technique for laser-diode end-pumping of high-power solid-state lasers. Further, several diode parameters that affect the design
of the beam shaping system are investigated, and two main operating regimes are identified. For diodes with a small number (about
20) of active regions, ageometry where the diode bar isimaged onto the mirrors should be used, whereas for diodes with alarge
number (about 50) of active regions, a nonimaging geometry can be used. The imaging geometry offers better output beam quality,
while the non-imaging geometry offers greater flexibility and easier alignment.
Author
Semiconductor Diodes; High Power Lasers; Semiconductor Lasers, Beamforming; Beam Steering; Laser Beams

20010088239 Northrop Grumman Corp., Rolling Meadows, IL USA
OASYSLaser Radar Characterization of Natural and Manmade Terrestrial Features
Grasso, Robert J.; Stimson, Clinton G.; Vann, Christopher M.; Pratty, Adam C.; McDonald, Eleanor; Apr. 2000; 15p; In English;
The original document contains color images. Prepared in cooperation with Defence Evaluation and Reseaerch Agency,
Farnborough, UK.
Report No.(s): AD-A392392; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Performance of the Northrop Grumman Obstacle Avoidance Laser Radar System (OASY S) has been characterized against
variousterrestrial targets. OASY Sis capable of discriminating and identifying objects from a complementary background as well
as producing high-resolution laser radar imagery. Its primary function alerts pilots to obstacles in a helicopter flight path; thus
allowing evasive maneuvers to be performed to avoid collision. Primary obstacles encountered are: 1) wires, 2) trees; 3)
transmission towers; 4) vertical poles; 5) structures, and; 6) terrain. of these, wires are the most difficult to detect due to their small
cross section. A simple, but very effective object identification algorithm is utilized which unerringly communicates large
volumes of detected object datato the pilot, or to the recording computer for later analysis. In the program reported here, laser
radar images of various terrestrial objects were obtained and their properties measured. In this manner a database of object
signatures, cross-sections, and images is obtained. These objectsinclude: 1) wires of various diameter and reflectivity; 2) trees
and vegetation; 3) large and small vertical objects including transmission towers and poles; 4) buildings and structures, and 5)
various terrain types.
DTIC
Obstacle Avoidance; Optical Radar; Lasers; Warning Systems; Images

37
MECHANICAL ENGINEERING

Includes mechanical devices and equipment; machine elements and processes. For cases where the application of a device or the
host vehicle is emphasized see also the specific category where the application or vehicle is treated. For robotics see 63
Cybernetics, Artificial Intelligence, and Robotics, and 54 Man/System Technology and Life Support.

20010083026 NASA Marshall Space Flight Center, Huntsville, AL USA
Friction Stir Welding of the Space Shuttle External Tank Longitudinal Barrel Welds
Adams, Glynn, Lockheed Martin Corp., USA; Pareti, Paul, Lockheed Martin Corp., USA; Thompson, Jack, General Tool Co.,
USA; Lawless, Kirby, NASA Marshall Space Flight Center, USA; [2001]; 18p; In English; AeroMat 2001, 11-14 Jun. 2001, Los
Angeles, CA, USA; No Copyright; Avail: CASI; A03, Hardcopy; AO1, Microfiche

Through the implementation of friction stir welding, the safety, reliability, and producibility of the external tank is enhanced.
Such fusion procedures are accomplished with the use of a short barrel weld tool or a long barrel weld tool. Forecasted
developmentsin the fusion tooling field include the advent of a universal tool which is capableto fusing all barrel configurations.
A wide array of mechanical and electrical controls are described for such a device.
CAS
External Tanks; Friction Welding; Welded Joints
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20010083997 Hokkaido Univ., Faculty of Engineering, Sapporo, Japan

Relationship between Combustibility and Torque Harmonicsin Internal Combustion Engines

Li, Wen-Zhe, Hokkaido Univ., Japan; Miyamoto, Noboru, Hokkaido Univ., Japan; Bulletin of the Faculty of Engineering,

Hokkaido University; February 1994; ISSN 0385-602X, No. 168, pp. 1-9; In Japanese; Copyright Waived; Avail: Issuing Activity
This paper investigates characteristics of torque harmonics related to combustibility and in-cylinder pressure variationsin

internal combustion engines. The result of the investigation indicated that lower frequency torque harmonics, below 2-orders of

the engine revolution were governed mainly by the indicated mean effective pressure rather than by combustibility or the behavior

of the combustion rates. Higher frequency torque harmonics, above 2.0 or 2.5 orders, were somewhat affected by combustibility

and showed a stronger positive correlation to maximum cylinder pressures. However, the retardation of ignition timings and

increases in combustion duration resulted in a slight increase in the lower frequency harmonics in spite of the small increased

indicated mean effective pressures, and the decrease in the higher frequency harmonics.

Author

Internal Combustion Engines; Torque; Harmonics, Fuel Combustion

20010084713 Department of the Navy, Washington, DC USA

Compact Drive Shaft Floating Seal System

Amaral, Antonio M., Inventor; Aug. 28, 2000; 19p; In English

Patent Info.: Filed 20 Aug. 2000; US-Patent-Appl-SN-09,652,304

Report No.(s): AD-D019926; No Copyright; Avail: Issuing Activity (Defense Technical Information Center (DTIC)), Microfiche
A compact floating seal system for sealing arotating shaft within a structure. The floating seal system hasacylindrical outer

seal housing positioned within the structure with a cylindrical internal recessed region formed in the outer seal housing and a

retaining flange extending into the internal recessed region. An axial retaining means axially retains the outer seal housing against

the structure, and an outer torque member prevents rotation of the outer seal housing with respect to the structure. An inner seal

housing is retained within the internal recessed region and abuts the retaining flange for preventing axial movement of the housing.

The inner seal housing has a shaft aperture therethrough. First and second sealing member retaining grooves formed within the

shaft aperture retain O-rings. A lubricant recess is formed within the shaft aperture between the grooves. A rotation prevention

means alows radial deflection of the inner seal housing within the outer seal housing but prevents rotation of the inner seal housing

with respect to the outer seal housing.

DTIC

O Ring Seals; Rotating Shafts; Apertures; Floating; Flanges

20010084790 NASA Marshall Space Flight Center, Huntsville, AL USA
Friction Stir Welding of Steel Alloys
Ding, R. Jeffrey, NASA Marshall Space Flight Center, USA; [2001]; 1p; In English; AeroMat Conference, 11-14 Jun. 2001, Long
Beach, CA, USA; No Copyright; Avail: Issuing Activity; Abstract Only

The friction stir welding process has been developed primarily for the welding of aluminum alloys. Other higher melting
allows such, as steels are much more difficult to join. Specia attention must be given to pin tool material selection and welding
techniques. This paper addresses the joining of steels and other high melting point materials using the friction stir welding process.
Pin tool material and welding parameters will be presented. Mechanical properties of weldments will also be presented.
Significance: There are many applications for the friction stir welding process other than low melting aluminum alloys. The FSW
process can be expanded for use with high melting alloysin the pressure vessel, railroad and ship building industries.
Author
Friction Welding; Mechanical Properties; Aluminum Alloys, Seels

20010085340 NASA Ames Research Center, Moffett Field, CA USA
Evaluating M anufacturing and Assembly Errorsin Rotating Machinery to Enhance Component Performance
Tumer, Irem Y., NASA Ames Research Center, USA; Huff, Edward M., Computational Sciences, USA; Jan. 23, 2001; 15p; In
English; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Manufacturing and assembly phases play a crucial role in providing products that meet the strict functional specifications
associated with rotating machinery components. The errors resulting during the manufacturing and assembly of such components
are correlated with the vibration and noise emanating from the final system during its operational lifetime. Vibration and noise
are especially unacceptable elements in high-risk systems such as helicopters, resulting in premature component degradation and
an unsafe flying environment. In such applications, individual components often are subject to 100% inspection prior to assembly,
aswell as during operation through rigorous maintenance, resulting in increased product development cycles and high production
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and operation costs. In this work, we focus on providing designers and manufacturing engineers with a technique to evaluate
vibration modes and levels for each component or subsystem prior to putting them into operation. This paper presents a
preliminary investigation of the correlation between vibrations and manufacturing and assembly errors using an experimental test
rig, which simulates a simple bearing and shaft arrangement. A factorial design is used to study the effects of: 1) different
manufacturing instances; 2) different assembly instances; and, 3) varying shaft speeds. The results indicate a correlation between
manufacturing or assembly errors and vibrations measured from accelerometers. Challenges in developing atool for DFM are
identified, followed by a discussion of future work, including areal-world application to helicopter transmission vibrations.
Author

Component Reliability; Errors, Factorial Design; Helicopter Propeller Drive; Functional Design Specifications; Vibration;
Shafts (Machine Elements)

20010088386 NASA Marshall Space Flight Center, Huntsville, AL USA
Modeling of Multi-Tube Pulse Detonation Engine Operation
Ebrahimi, Houshang B., Tennessee Univ., USA; Mohanraj, Rajendran, Tennessee Univ., USA; Merkle, Charles L., Tennessee
Univ., USA; [2001]; 10p; In English, Jan. 2001, USA; Sponsored by American Inst. of Aeronautics and Astronautics, USA
Report No.(s): AIAA Paper 2001-3813; Copyright Waived; Avail: CASI; A02, Hardcopy; AO1, Microfiche

The present paper explores some preliminary issues concerning the operational characteristics of multiple-tube pulsed
detonation engines (PDES). The study is based on atwo-dimensional analysis of the first-pulse operation of two detonation tubes
exhausting through a common nozzle. Computations are first performed to assess isolated tube behavior followed by results for
multi-tube flow phenomena. The computations are based on an eight-species, finite-rate transient flow-field model. The results
serve as an important precursor to understanding appropriate propellant fill procedures and shock wave propagation in multi-tube,
multi-dimensional simulations. Differences in behavior between single and multi-tube PDE models are discussed, The influence
of multi-tube geometry and the preferred times for injecting the fresh propellant mixture during multi-tube PDE operation are
studied.
Author
Flow Distribution; Pulse Detonation Engines; Shock Wave Propagation; Computational Fluid Dynamics

39
STRUCTURAL MECHANICS

Includes structural element design, analysis and testing, dynamic responses of structures, weight analysis, fatigue and other
structural properties;, and mechanical and thermal stresses in structure. For applications see 05 Aircraft Design, Testing and
Performance and 18 Spacecraft Design, Testing and Performance.

20010083646 Norwegian Defence Research Establishment, Kjeller, Norway

A Stochastic SPH Flaw Model and the Evolution of Fractures: Documentation of an Implementation as FORTRAN 90

Subroutinesin Autodyn En Stokastisk SPH Defektmodell og Utvikling av Sprekker: Dokumentasion av en | mplementasjon

som FORTRAN 90 Subrutiner i Autodyn

Soleng, Harald H., Norwegian Defence Research Establishment, Norway; Feb. 23, 2001; 66p; In English; Original contains color

illustrations

Contract(s)/Grant(s): FFIBM Proj. 766

Report No.(s): FFI/RAPPORT-2001/01090; ISBN 82-464-0516-0; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche
We implement a statistical fracture model using the smooth particle hydrodynamics (SPH) processor of Autodyn-2D version

4.1.13. The model combines hydrodynamic tensile failure of the background with a stochastic flaw and fracture model. The code

described by this document has been written in noweb. Both the computer code in FORTRAN 90 and Matematica as well asthe

LATEX source of this document are automatically generated from noweb source code files.

Author

Sochastic Processes;, Computerized Smulation; Computer Programs, Mathematical Models;, Defects; Failure Analysis;

Fracture Mechanics; Fractures (Materials); Cracks

20010086235 NASA Glenn Research Center, Cleveland, OH USA

Stress Formulation in Three-Dimensional Elasticity

Patnaik, SuryaN., Ohio Aerospace Inst., USA; Hopkins, Dale A., NASA Glenn Research Center, USA; September 2001; 26p;
In English
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Contract(s)/Grant(s): RTOP 505-63-5B
Report No.(s): NASA/TP-2001-210515; E-10106-1; NAS 1.60:210515; No Copyright; Avail: CASI; A03, Hardcopy; A0L,
Microfiche

The theory of elasticity evolved over centuries through the contributions of eminent scientists like Cauchy, Navier, Hooke
Saint Venant, and others. It was deemed complete when Saint Venant provided the strain formulation in 1860. However, unlike
Cauchy, who addressed equilibrium in the field and on the boundary, the strain formulation was confined only to the field. Saint
Venant overlooked the compatibility on the boundary. Because of this deficiency, a direct stress formulation could not be
developed. Stress with traditional methods must be recovered by backcal culation: differentiating either the displacement or the
stress function. We have addressed the compatibility on the boundary. Augmentation of these conditions has completed the stress
formulation in elasticity, opening up away for adirect determination of stress without the intermediate step of calculating the
displacement or the stress function. This Completed Beltrami-Michell Formulation (CBMF) can be specialized to derive the
traditional methods, but the reverse is not possible. Elasticity solutions must be verified for the compliance of the new equation
because the boundary compatibility conditions expressed in terms of displacement are not trivially satisfied. This paper presents
the variational derivation of the stress formulation, illustrates the method, examines attributes and benefits, and outlines the future
course of research.
Author
Michell Theorem; Mathematical Models; Boundary Conditions; Elastic Properties; Sress Analysis

20010086243 Sandia National Labs., Albuquerque, NM USA
Consistent Kinetics Porosity (CKP) Model: A Theory for the Mechanical Behavior of M oderately Porous Solids
Brannon, R. M.; Nov. 2000; 156p; In English
Report No.(s): DE2001-771502; SAND2000-2696; No Copyright; Avail: Department of Energy Information Bridge

This report describes a constitutive model for moderately porous solids. The model combines many conventional theories
for porous materials into single self-consistent formulation, which is why we call it the ' Consistent Kinetics Porosity (CKP)
model.’ by consistent, we mean that each feature of the model isimplemented in a manner that is mathematically compatible with
the other features. The CKP model has been implemented and tested in a stand-alone deformation driver code (1) and in Sandia
National Laboratories’ parallel arbitrary Lagrangian-Eulerian finite element code, ALEGA (2,3). The numerical implementation
follows the MIG model interface guidelines (4), making it ready for implementation in other host codes with minimal
modifications. The body of this report focuses on the physical theory of the CKP model.
NTIS
Porous Materials, Porosity; Kinetics, Mathematical Models

20010089139 Jet Propulsion Lab., Californialnst. of Tech., Pasadena, CA USA
DTFM Modeling and Analysis Method for Gossamer Structures
Fang, Hou-Fei, Jet Propulsion Lab., Californialnst. of Tech., USA; Lou, Michael, Jet Propulsion Lab., California Inst. of Tech.,
USA; [2001]; 1p; In English; FEMCI Workshop 2001: Innovative FEM Solutions to Challenging Problems, 16-17 May 2001,
Greenbelt, MD, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Gossamer systems are mostly composed of support structures formed by highly flexible, long tubular elements and
pre-tensioned thin-film membranes. These systems offer order-of-magnitude reductions in mass and launch volume and will
revolutionize the architecture and design of space flight systems that require large in-orbit configurations and apertures. A great
interest has been generated in recent years to fly gossamer systems on near-term and future space missions. Modeling and analysis
requirements for gossamer structures are unique. Simulation of in-space performance issues of gossamer structures, such as
inflation deployment of flexible booms, formation and effects of wrinkle in tensioned membranes, synthesis of tubular and
membrane elements into a complete structural system, usually cannot be accomplished by using the general-purpose
finite-element structural analysis codes. This has led to the need of structural modeling and analysis capabilities specifically
suitable for gossamer structures. The Distributed Transfer Function Method (DTFM) can potentially meet this urgent need.
Additional information is contained in the original extended abstract.
Author
Membrane Sructures; Computerized Smulation; Spacecraft Structures

20010089254 NASA Goddard Space Flight Center, Greenbelt, MD USA

Software Toolsfor Analysis of Bonded Joints

Tahmasehi, Farhad, NASA Goddard Space Flight Center, USA; [2001]; 1p; In English; FEMCI Workshop 2001: Innovative FEM
Solutionsto Challenging Problems, 16-17 May 2001, Greenbelt, MD, USA; No Copyright; Avail: Issuing Activity; Abstract Only
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Linear and nonlinear springs have been used to model adhesives in bonded joints. This presentation describes two programs
which obtain stresses and strains in bonded joints. For a given bonded joint model, these programs read the corresponding
NASTRAN input and output files, use the spring forces or deformations to obtain the adhesive stresses or strain fields, sort the
stresses and strains in descending order, and generate Mathematica plot files for three dimensional visualization of the stress and
strain fields.

Author
Computerized Smulation; Bonded Joints; Springs (Elastic)

42
GEOSCIENCES (GENERAL)

Includes general research topics related to the Earth sciences, and the specific areas of petrology, mineralogy, and general geology.
For other specific topics in geosciences see categories 41 through 48.

20010083467 Environmental Protection Agency, Region X, Seattle, WA USA
Feasibility for Identifying Mineralogical and Geochemical Tracersfor Vermiculite Ore Deposits Final Report
Frank, D.; Edmond, L.; Feb. 2001; 52p; In English
Report No.(s): PB2001-106918; EPA/910/R-01/002; No Copyright; Avail: Issuing Activity

A review of the geological, industrial, and health literature on vermiculite ore deposits indicates that mineralogical or
chemical fingerprints may exist that would allow linking vermiculite in consumer products to a particular source ore deposit. Two
characteristics of vermiculite suggest that pursuit of a set of tracers could be successful. First, vermiculite deposits are formed
in geochemically distinct, ultramafic environments that may concentrate a unique set of minor or trace elements. Second,
vermiculite is a mineral with particularly high cation exchange capacity and is amendable to sequestering and retaining trace
elements. A two-phase approach toward identifying suitable tracers is recommended. The first phase would include a screening
study of asmall set of samples from the few major sources that serve the U.S. market. The screening study would determine
whether enough variation exists among ore deposits to yield measurable differences in diagnostic minerals or elements. The
screening study would also evaluate whether diagnostic characteristics can be detected in afew selected vermiculite products.
NTIS
Mineralogy; Geochemistry; Trace Elements; Vermiculite; Mineral Deposits

20010083877 Texas Univ., Austin, TX USA
Integrated Outcrop and Subsurface Studies of the Interwell Environment of Carbonate Reservoirs. Clear Fork
(Leonaradian Age) Reservoirs, West Texas and New Mexico Annual Report
Lucia, F. J;; Ruppel, S. C.; May 2001; 34p; In English
Report No.(s): DE2001-774007; DOE/BC/15105-1; No Copyright; Avail: Department of Energy Information Bridge

The analysis of facies geometries in the Apache Canyon Clear Fork outcrop has been completed. In general, the facies and
cycles are continuous on the scale of milesin the transgressive systems tracts. Cycle thicknesses are 5 to 10 ft. Cycle dimensions
in the inner ramp and ramp crest are variable but are normally less than 2,000 ft long and 10 to 20 ft thick. Cycle thicknessesin
the outer-ramp and tidal-flat facies range from 5 to 10 ft, and outer ramp cycles are highly continuous, whereas tidal-flat cycles
are discontinuous on the scale of about 2,000 ft.
NTIS
Reservoirs,; Outcrops; Carbonates

20010083953 Geological Survey, Water Resources Div., Miami, FL USA
Water Resources Data for Florida Water Year 2000, Volume 2A, South Florida Surface Water Annual Report, 1 Oct. 1999
- 30 Sep. 2000
Price, C.; Woolverton, J.; Overton, K.; May 15, 2001; 316p; In English
Report No.(s): PB2001-107583; USGS-WDR-FL-00-2A; No Copyright; Avail: Issuing Activity

Water resources data for water year in Florida consists of continuous or daily discharge for 355 streams, periodic discharge
for 17 streams, continuous or daily stage for 211 streams, periodic stage for 1 stream, peak discharge for 37 streams, and peak
stage for 37 streams, continuous or daily elevations for 16 lakes, periodic elevations for 45 lakes, continuous ground-water levels
for 393 wells, periodic ground-water levels for 10003 wells, quality of water data for 124 surface-water sites, and 244 wells. The
data for South Floridaincluded continuous or daily discharge for 70 streams, continuous or daily stage for 134 streams, no peak
stage discharge for streams, continuous elevations for 1 lake, continuous ground-water levels for 219 wells, periodic ground-water
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levelsfor 229 wells, water quality for 30 surface-water sites, and 155 wells. The data represent the National Water Data System
records collected by the U.S. Geological Survey and cooperation with local, state, and federal agenciesin Florida.

NTIS

Geological Surveys, Water Resources; Water Quality; Data Systems; Hydrology; Chemical Analysis

20010084012 Geological Survey, Water Resources Div., Altamonte Springs, FL USA

Water Resources Data for Florida Water Year 2000, Volume 1A, Northeast Florida Surface Water Annual Report, 1 Oct.

1999 - 30 Sep. 2000

May 29, 2001; 414p; In English

Report No.(s): PB2001-107407; USGS/WDR-FL-00-1A; No Copyright; Avail: CASI; A18, Hardcopy; A04, Microfiche
Water resources data for the 2000 water year in Florida consist of continuous or daily discharge for 355 streams, periodic

discharge for 17 streams, continuous or daily stage for 211 streams, periodic stage for 1 stream, peak stage and discharge for 37

streams; continuous or daily elevations for 16 lakes, periodic elevations for 45 lakes; continuous ground-water levels for 393

wells, periodic ground-water levels for 1,003 wells; quality-of-water datafor 124 surface-water sites and 244 wells. The data for

northeast Floridainclude continuous or daily discharge for 145 streams, periodic discharge for 3 streams, continuous or daily stage

for 21 streams, periodic stage for 0 streams; peak stage and discharge for 0 streams; continuous or daily elevations for 12 lakes,

periodic elevations for 18 lakes; continuous ground water levels for 60 wells, periodic ground-water levels for 404 wells;

quality-of-water data for 31 surface-water sites and 62 wells. These data represent the National Water Data System records

collected by the U.S. Geological Survey and cooperating local, State and Federal agenciesin Florida.

NTIS

Data Systems; Geological Surveys; Water Resources, Hydrology; Water Quality

20010084301 Geological Survey, Water Resources Div., Columbia, SC USA
Water Resources Data for South Carolina Water Year 2000 Annual Report, 1 Oct. 1999 - 30 Sep. 2000
Cooney, T. W.; Drewes, P. A.; Ellisor, S. W.; Melendez, F.; Jun. 2001; 670p; In English; Prepared in cooperation with the State
of South Carolina
Report No.(s): PB2001-107646; USGS-WDR-SC-00-1; No Copyright; Avail: CASI; A06, Microfiche; A99, Hardcopy

Water Resources data for the 2000 water year for South Carolina consists of records of stage, discharge, and water quality
of streams; stage and contents of lakes and reservoirs, and levels of ground-water wells. This volume contains records for water
discharge at 120 gaging stations, stage only at 39 gaging stations, stage and contents at 15 lakes and reservoirs, water-quality at
38 gaging stations and at one observation well, and water levels at 46 observation wells. Also included are datafor 52 crest-stage
partial-record stations and discharge measurement information at 7 locations.
NTIS
Water Resources; Water Quality; South Carolina; Data Systems; Hydrology

20010084305 Geologica Survey, Water Resources Div., Urbana, IL USA
Documentation and Verification of VST2D: A Moded for Simulating Transient, Variably Saturated, Coupled
Water-Heat-Solute Transport in Heterogeneous, Anisotropic, 2-Dimensional, Ground-Water Systemswith Variable Fluid
Density
Friedel, M. J., Geological Survey, USA; 2001; 148p; In English
Report No.(s): PB2001-106578; USGS/WRI-00-4105; No Copyright; Avail: CASI; A02, Microfiche; A07, Hardcopy

The purpose of this report is to document and describe, and verify a numerical model for simulating transient, Variably
Saturated, coupled water-heat-solute Transport in heterogeneous, anisotropic, 2-Dimensional (VST2D), ground-water systems
with variable fluid density. to more effectively study natural and anthropogenic factors on coupled variably saturated subsurface
transport phenomena, mathematical equations were developed to describe the simultaneous and coupled movement of mass
(water and solute) and energy (heat). The ability to describe coupled transport phenomenain variably saturated ground-water
systemsin achieved through spatial discretization of pressure head, temperature, and chemical concentration for each equation.
Next, these equations are transformed into a set of nonlinear algebraic equations using the Galerkin finite-element formulation
to transform space derivatives, and the finite-difference method to discretize time. Various model properties, boundary conditions,
and a nonlinear solution method are implemented to arrive at a numerical solution for which various problems are evaluated.
Finally, a section on verification of the VST2D model isincluded for problems of water transport under isohaline and isothermal
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conditions, heat transport under isobaric and isohaline conditions, solute transport under isobaric and isothermal conditions, and
coupled water-heat-sol ute transport.

NTIS

Ground Water; Water Quality; Solutes; Man Environment Interactions, Water Temperature; Mathematical Models;
Heterogeneity; Nonlinear Equations; Transport Properties

20010086951 Texas Univ., Bureau of Economic Geology, Austin, TX USA
Integrated Outcrop and Subsurface Studies of the Interwell Environment of Carbonate Reservoirs. Clear Fork
(Leonaradian Age) Reservoirs, West Texas and New Mexico (Rept. for Mar-Oct 2000) Annual Report, 31 Mar. - 1 Oct. 2000
Lucia, F. J;; Jennings, J. W.; May 2001; 24p; In English
Report No.(s): DE2001-780437; DOE/BC/15105-3; No Copyright; Avail: Department of Energy Information Bridge

A preliminary reservoir model has been constructed for the Lower Clear Fork of the South Wasson Clear Fork reservoir. The
model was constructed by calibrating high frequency cycles observed in cores to the porosity log. Data from two limestone fields
and one dolostone field are presented to support the contention that grain-dominated fabrics have higher porosity than
mud-dominated fabrics do and that this differenceis retained when the limestone is dolomitized. Anideal high-frequency cycle
has been used to construct a detailed stochastic model using petrophysical data from the subsurface and outcrop.
NTIS
Outcrops; Reservoirs, Carbonates; Cycles

20010087011 Texas Univ., Bureau of Economic Geology, Austin, TX USA
Fossil Energy: Integrated Outcrop and Subsurface Studies of the Interwell Environment of Carbonate Reservoirs: Clear
Fork (Leonaradian Age) Reservoirs, West Texas and New Mexico (Rept. for Oct-Mar 2000) Annual Report, 1 Oct. 1999
- 31 Mar. 2000
Lucia, F. J;; Laubach, S. E.; May 2001; 14p; In English
Report No.(s): DE2001-780436; DOE/BC/5105; No Copyright; Avail: Department of Energy Information Bridge

The paper reports on progress achieved to date in the areas of fracture and reservoir modelling for the Clear Fork Reservoirs
in West Texas and New Mexico.
NTIS
Fossils, Outcrops, Carbonates; Reservoirs

20010087776 Texas A&M Univ., Texas Transportation Inst., College Station, TX USA
Design Methods, Selection, and Cost-Effectiveness of Stormwater Quality Structures Topical Report, Sep. 1998 - Aug. 2000
Landphair, H. C.; McFalls, J. A.; Thompson, D.; Nov. 2000; 222p; In English
Contract(s)/Grant(s): Proj. 0-1837
Report No.(s): PB2001-107678; Rept-1837-1; FHWA/TX-01/1837-1; Copyright; Avail: Issuing Activity

Implementation of the National Pollutant Discharge Elimination System (NPDES) and Texas Pollutant Discharge
Elimination System (TPDES) requires that the Texas Department of Transportation (TXDOT) adopt a variety of stormwater
quality measures to meet Clean Water Act, Section 401 requirements. The permanent water quality structures that have been
required in the Austin, Edwards Aquifer Zone are relatively expensive when compared to some other options. TXDOT wished
to examine avariety of options for meeting stormwater quality requirements and to develop a cost comparison index that could
be used to identify the most cost effective type of structure.
NTIS
Cost Effectiveness, Water Quality; Water Pollution

20010089134 Geological Survey, Water Resources Div., Louisville, KY USA
Water Resources Data for Kentucky Water Year 2000 Annual Report, 1 Oct. 1999 - 30 Sep. 2000
McClain, D. L.; Byrd, F. D.; Brown, A. C.; Apr. 03, 2001; 462p; In English; Prepared in cooperation with the Commonwealth
of Kentucky
Report No.(s): PB2001-105373; USGS/'WDR/KY-00/1; No Copyright; Avail: CASl; A04, Microfiche; A20, Hardcopy

Water resources data for the 2000 water year for Kentucky consist of records of stage, discharge, and water quality of streams
and lakes; and water levels of wells. Thisreport includes daily discharge records for 114 stream-gaging stations. It also includes
water-quality datafor eight stations sampled at regular intervals and continuous temperature at four stations. Ground-water levels
are published for 6 recording and 23 partial-record sites. Precipitation data at a regular interval are published for one site.
Additional water data were collected at various sites not involved in the systematic data-collection program and are published as
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miscellaneous measurements and analysis. These data represent that part of the National Water Data System operated by the U.S.
Geological Survey and cooperating State and Federal agenciesin Kentucky.

NTIS

Geological Surveys, Data Systems, Water Resources; Kentucky; Data Acquisition; Water Quality; Hydrology

43
EARTH RESOURCES AND REMOTE SENSING

Includes remote sensing of earth features, phenomena and resources by aircraft, balloon, rocket, and spacecraft; analysis or remote
sensing data and imagery,; development of remote sensing products; photogrammetry, and aerial photographs. For instrumentation
see 35 Instrumentation and Photography.

20010083027 Forest Service, Pacific Northwest Research Station, Portland, OR USA
Inter preting Landscape Change in High Mountains of Northeastern Oregon from Long-Term Repeat Photogr aphy
Skovlin, J. M.; Strickler, G. S.; Peterson, J. L.; Sampson, A. W.; May 2001; 89p; In English
Report No.(s): PB2001-107694; FSGTR-PNW-505; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The authors compared 45 photographs taken before 1925 to photographs taken as late as 1999 and documented landscape
changes above 5,000 feet elevation in the Wallowa, Elkhorn, and Greenhorn Mountains of northeastern Oregon. The authors noted
the following major changes from thee comparisons: (1) the expansion of subalpine fir into mountain grasslands, (2) the invasion
of moist and wet meadows by several tree species, (3) aloss of whitebark pine from subal pine habitats, (4) continued soil erosion
stemming from livestock grazing long since discontinued, and (5) a high rate of natural gravitational mass wasting. The most
important factor contributing to changesin woody vegetation has been areduction in fire frequency. Fires that occurred before
1925 were nine times more frequent than those that occurred at the end of the 20th century. Historical land uses and origins of
place names are described.
NTIS
Forest Management; Ecosystems, Grasslands; Habitats; Topography

20010084185 NASA Goddard Inst. for Space Studies, New York, NY USA
Remote Sensing of Global Wetland Dynamicswith Multiple Satellite Data Sets
Prigent, Catherine, Observatoire de Paris, France; Matthews, Elaine, NASA Goddard Inst. for Space Studies, USA; Aires, Filipe,
NASA Goddard Inst. for Space Studies, USA; Rossow, William B., NASA Goddard Inst. for Space Studies, USA; [2001]; 28p;
In English
Report No.(s): GCN-01-28; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This study is the first global effort to quantify seasonality and extent of inundation with a suite of satellite observations,
including passive and active microwave along with visible and infrared measurements. A clustering technique which merges the
satellite observations is used to detect inundation. Monthly flooded areas are then calculated by estimating pixel fractional
coverage of flooding using the passive microwave signal and alinear mixture model with end-members calibrated with radar
observations to account for vegetation cover. The global results, comprising natural wetlands, irrigated rice, and lakes/rivers,
indicate a minimum inundated area for the July 1992-June 1993 period of 2.16 x 10(exp 6) sq km, about 38% of the maximum
5.75 x 10(exp 6) sq km, to be compared to maximum areas of 5.83 x 10(exp 6) sq km and 5.7 x 10(exp 6) sq km from independent
data sets. Comprehensive eval uation requires substantial additions to the sparse observational record now available.
Author
Infrared Radiation; Microwaves, Radar Tracking; Remote Sensing; Satellite Observation; Wetlands; Water Management

20010085342 NASA Goddard Space Flight Center, Greenbelt, MD USA
Simple, Scalable, Script-Based Science Processor (S4P)
Lynnes, Christopher, NASA Goddard Space Flight Center, USA; Vollmer, Bruce, NASA Goddard Space Flight Center, USA;
Berrick, Stephen, NASA Goddard Space Flight Center, USA; Mack, Robert, NASA Goddard Space Flight Center, USA; Pham,
Long, NASA Goddard Space Flight Center, USA; Zhou, Bryan, NASA Goddard Space Flight Center, USA; [2001]; 1p; In
English; International Geoscience and Remote Sensing Symposium, 9-13 Jul. 2001, Sydney, Australia; No Copyright; Avail:
Issuing Activity; Abstract Only

The development and deployment of data processing systems to process Earth Observing System (EOS) data has proven to
be costly and prone to technical and schedule risk. Integration of science algorithms into a robust operational system has been
difficult. The core processing system, based on commercial tools, has demonstrated limitations at the rates needed to produce the

87



several terabytes per day for EOS, primarily due to job management overhead. This has motivated an evolution in the EOS Data
Information System toward a more distributed one incorporating Science Investigator-led Processing Systems (SIPS). As part of
this evolution, the Goddard Earth Sciences Distributed Active Archive Center (GES DAAC) has developed a simplified
processing system to accommodate the increased load expected with the advent of reprocessing and launch of a second satellite.
This system, the Simple, Scalable, Script-based Science Processor (S42) may aso serve as aresource for future SIPS. The current
EOSDIS Core System was designed to be general, resulting in a large, complex mix of commercial and custom software. In
contrast, many simpler systems, such as the EROS Data Center AVHRR IKM system, rely on asimple directory structure to drive
processing, with directories representing different stages of production. The system passes input data to a directory, and the output
dataisplaced in a” downstream” directory. The GES DAAC's Simple Scalable Script-based Science Processing System is based
on the latter concept, but with modifications to allow varied science algorithms and improve portability. It uses a factory
assembly-line paradigm: when work orders arrive at a station, an executable is run, and output work orders are sent to downstream
stations. The stations are implemented as UNIX directories, while work orders are ssimple ASCI| files. The core S4P infrastructure
consists of a Perl program called stationmaster, which detects newly arrived work orders and forks ajob to run the appropriate
executable (registered in a configuration file for that station). Although S4P iswritten in Perl, the executables associated with a
station can be any program that can be run from the command line, i.e., non-interactively. An SAP instance is typically monitored
using asimple Graphical User Interface. However, the reliance of S4P on UNIX files and directories also allows visibility into
the state of stations and jobs using standard operating system commands, permitting remote monitor/control over low-bandwidth
connections. S4P is being used as the foundation for several small- to medium-size systems for data mining, on-demand
subsetting, processing of direct broadcast Moderate Resolution Imaging Spectroradiometer (MODIS) data, and Quick-Response
MODIS processing. It has also been used to implement a large-scale system to process MODIS Level 1 and Level 2 Standard
Products, which will ultimately process close to 2 TB/day.

Author

Earth Observing System (EQS); Earth Sciences, EOS Data and | nformation System; Remote Sensors

20010085932 Puerto Rico Univ., San Juan, Puerto Rico
Novel Electroceramic Materialsand Integrated Devices Final Report, 1 Sep. 1999 - 31 Aug. 2000
Katiyar, Ram S.; Aug. 2000; 18p; In English
Contract(s)/Grant(s): DAAD19-99-1-0362
Report No.(s): AD-A392491; ARO-39690.12-PH-SAH; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
A number of Perovskites have been grown and their properties analyzed under the general field of *Novel Electroceramic
Materials and Integrated Devices . Besides their structural properties, their electrical and optical properties were investigated.
These investigations were published in ten papers that have appeared in scientific journals.
DTIC
Ceramics; Electrical Properties; Perovskites

20010087666 NASA Goddard Inst. for Space Studies, New York, NY USA
Carbon Storagein Wetlands and L akes of the Eastern US
Renik, Byrdie, NASA Goddard Inst. for Space Studies, USA; Peteet, Dorothy, NASA Goddard Inst. for Space Studies, USA;
[2001]; 1p; In English; American Geophysical Union Meeting, 29-31 May 2001, Boston, MA, USA; Sponsored by American
Geophysical Union, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Carbon stored underground may participate in a positive feedback with climate warming, as higher temperatures accelerate
decomposition reactions and hence CO2 release. Assessing how bel ow-ground carbon storage varies with modern climate and
pal eoclimate will advance understanding of this feedback in two ways. Firt, it will estimate the sensitivity of carbon storage to
temperature and precipitation changes. Second, it will help quantify the size of carbon stocks available for the feedback, by
indicating how current regional climate differences affect carbon storage. Whereas many studies of below-ground carbon storage
concentrate on soils, this investigation focuses on the saturated and primarily organic material stored in wetlands and lake
sediments. This study surveys research done on organic sediment depth and organic content at 50-100 sitesin the eastern U.S,,
integrating our own research with the work of others. Storage depth is evaluated for sediments from the past 10,000 years, a date
reflected in pollen profiles. Organic content is measured chiefly by loss-on-ignition (101). These variables are compared to
characteristics of the sites such as latitude, altitude, and vegetation aswell aslocal climate. Preliminary results suggest a strong
relationship between latitude and depth of organic material stored over the last 10,000 years, with more accumulation in the
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northeastern US than the southeastern US. Linking the percent organic matter to actual carbon content isin progress with wetlands
from Black Rock Forest and Alpine Swamp.

Author

Carbon; Chemical Composition; Atmospheric Temperature; Positive Feedback; Carbon Dioxide; Sediments

20010087782 NASA Goddard Inst. for Space Studies, New York, NY USA
Paleoenvironmental History of JoCo Marsh, Jamaica Bay, New York
Liberman, Louisa, NASA Goddard Inst. for Space Studies, USA; Peteet, Dorothy, NASA Goddard Inst. for Space Studies, USA;
[2001]; 1p; In English; American Geophysical Union Meeting, 29-31 May 2001, Boston, MA, USA; Sponsored by American
Geophysical Union, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Sediment cores from JoCo Marsh, located in JamaicaBay, NY were analyzed for plant macrofossil and foraminifera records.
These records reflect changes in vegetation, sealevel, climate and human intervention. Better understanding of past environmental
changes provides information for future preservation and protection of the estuary. A 2.81 m core was retrieved from JoCo, a high
marsh area located on the eastern side of Jamaica Bay. The lithology of the core differs from high levels of sand, with small
amounts of clay, in the bottom 0.8 meters, to salt marsh peat in the upper 2 meters of the core. Basal wood in the sand was dated
to about 2060 yr BP. Elphidium foraminifera dominate the basal sands, along with Scirpus seeds, wood, and charcoal. These sands
include fish scales which are tentatively identified as killifish, suggesting shallow pools. The transition to marsh peat is dominated
by sedge seeds, and declinesin charcoal. The peat appears to be dominated by salt marsh grasses. At 2 m the foraminifera change
to include mainly Trochammina species and other undifferentiated agglutinates. The upper portion of the core is dominated by
Salicornia seeds along with Trochammina and Miliammina or Quinqueloculia. The history of this marsh will be integrated with
other records of marsh environmental change along the US eastern seaboard.
Author
Sediments; Fossils; Vegetation; Marshlands; Lithology

20010088102 NASA Goddard Inst. for Space Studies, New York, NY USA
Hudson River Paleoclimate, Sea Level, and Human Impact: A Record From Piermont Marsh, NY
Kurdyla, NASA Goddard Inst. for Space Studies, USA; Peteet, Dorothy, NASA Goddard Inst. for Space Studies, USA; Liberman,
Louisa, NASA Goddard Inst. for Space Studies, USA; Sugar, NASA Goddard Inst. for Space Studies, USA; Wong, NASA
Goddard Inst. for Space Studies, USA; [2001]; 1p; In English; American Geophysical Union Meeting, 29-31 May 2001, Boston,
MA, USA; Sponsored by American Geophysical Union, USA; No Copyright; Avail: Issuing Activity; Abstract Only

A 13.77 meter sediment core from Piermont Marsh, NY (40 00 N, 73 55W) records the local and regional vegetational and
foraminiferal history of the Hudson Estuary. The sediments were sampled every 4 cm, which represents a decadal to centuryscale
resolution. Basal sediment dating isin progress, and the 11-m depth represents about 4000 years. Changes in plant macrofossils
and charcoal appear to indicate differencesin salinlty and drought, suggesting changes in climate. Scirpus, Salicornia, and high
levels of charcoal seem to indicate drier/more saline conditions, while lack of these macrofossils and increases in Chara/Nitella,
aquatic leaves, and very little charcoal suggests wetter conditions. Other macrofossils include Carex, Juncus, Polygonum,
Zanichellia, Ruppia. High resolution AMS dating of plant macrofossils is in progress, and will be compared with changesin
Hudson River sediment cores offshore. Foraminiferal assemblages from key intervals of the core will be presented. Human impact
in the upper sedimentsis visible from the influx of grass seeds, primarily Phragmites, and the ragweed pollen rise.
Author
Sediments; Periodic Variations; Marshlands; Chronology; Fossils;, Cores

20010088240 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA
Fault Detection and Model | dentification in Linear Dynamical Systems
Horton, Kirk G.; Feb. 2001; 181p; In English
Report No.(s): AD-A392441; No Copyright; Avail: CASI; A09, Hardcopy; A02, Microfiche

Linear dynamical systems, Er’'+ Fx = f(t), in which E issingular, are useful in awide variety of applications. Because of this
wide spread applicability, much research has been done recently to develop theory for the design of linear dynamical systems.
A key aspect of system design is fault detection and isolation (FDI). One avenue of FDI is viathe multi-model approach, in which
the parameters of the nominal, unfailed model of the system are known, as well as the parameters of one or more fault models.
The design goal isto obtain an indicator for when a fault has occurred, and, when more than one type is possible, which type of
faultitis. A choice that must be made in tile system design is how to model noise. One way is as a bounded energy signal. This
approach places very few restrictions on the types of noisy systems which can be addressed, requiring no complex modeling
requirement. This thesis applies the multi-model approach to FDI in linear dynamical systems, modeling noise as bounded energy
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signals. A complete algorithm is devel oped, requiring very little on-line computation, with which nearly perfect fault detection
and isolation over afinite horizon is attained. The algorithm applies techniques to convert complex system relationships into
necessary and sufficient conditions for the solutions to optimal control problems. The first such problem provides the fault
indicator via the minimum energy detection signal, while the second problem provides for fault isolation via the separating
hyperplane. The algorithm isimplemented and tested on a suite of examplesin commercial optimization software. The algorithm
is shown to have promise in nonlinear problems, time varying problems, and certain types of linear problems for which existing
theory is not suitable.

DTIC

Complex Systems; Systems Engineering; Fault Detection; Isolation

20010088361 Massachusetts Inst. of Tech., Lincoln Lab., Lexington, MA USA
Earth Observing-1 Advanced Land Imager: Dark Current and Noise Characterization and Anomalous Detectors
Mendenhall, J. A.; May 07, 2001; 86p; In English; Original contains color illustrations
Contract(s)/Grant(s): F19628-00-C-0002
Report No.(s): PB2001-105706; MIT-EO-1-5; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The dark current and noise characteristics of the Earth Observing-1 Advanced Land Imager measured during ground
calibration at MIT Lincoln Laboratory are presented. Data were collected for the nominal focal plane operating temperature of
220 K aswell as supplemental operating temperatures (215 and 225 K). Dark current baseline values are provided, and noise
characterization includes the evaluation of white, coherent, low frequency, and high frequency components. Finally, anomal ous
detectors, characterized by unusual dark current, noise, gain, or cross-talk properties are investigated.
NTIS
Remote Sensing; Dark Current; Noise Measurement; LANDSAT Satellites

20010089151 Colorado Univ., Colorado Inst. for Research in Environmental Science, Boulder, CO USA
Sensing, Spectra and Scaling: What'sin Store for Land Observations
Goetz, Alexander F. H., Colorado Univ., USA; [2001], pp. 55-59; In English; Proceedings Pecora X1l Symposium: Land
Information from Space-based Systems, 24-26 Aug. 1993, Sioux Falls, SD, USA
Contract(s)/Grant(s): NAS5-31711; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Bill Pecora's 1960’'s vision of the future, using spacecraft-based sensors for mapping the environment and exploring for
resources, is being implemented today. New technology has produced better sensorsin space such asthe LANDSAT Thematic
Mapper (TM) and SPOT, and creative researchers are continuing to find new applications. However, with existing sensors, and
those intended for launch in this century, the potential for extracting information from the land surface is far from being exploited.
The most recent technology development isimaging spectrometry, the acquisition of images in hundreds of contiguous spectral
bands, such that for any pixel a complete reflectance spectrum can be acquired. Experience with Airborne Visible/Infrared
Imaging Spectrometer (AVIRIS) has shown that, with proper attention paid to absolute calibration, it is possible to acquire
apparent surface reflectance to 5% accuracy without any ground-based measurement. The data reduction incorporates in educated
guess of the aerosol scattering, development of a precipitable water vapor map from the data and mapping of cirrus cloudsin the
1.38 micrometer band. Thisis not possible with TM. The pixel size in images of the earth plays and important role in the type
and quality of information that can be derived. Less understood is the coupling between spatial and spectral resolution in a sensor.
Recent work has shown that in processing the data to derive the relative abundance of materialsin a pixel, also known is unmixing,
the pixel sizeis an important parameter. A variance in the relative abundance of materials among the pixels is necessary to be able
to derive the endmembers or pure material constituent spectra. In most cases, the 1 km pixel size for the Earth Observing System
M oderate Resol ution Imaging Spectroradiometer (MODIS) instrument istoo large to meet the variance criterion. A pointable high
spatial and spectral resolution imaging spectrometer in orbit will be necessary to make the major next step in our understanding
of the solid earth surface and its changing face.
Author
Imaging Techniques; Satellite Observation; Remote Sensing; Imaging Spectrometers

20010089310 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
Evaluation of a Planet Physiological Canopy Conductance M odel in the ECMWF Land Surface Scheme
vandeK assteele, J., Wageningen Univ., Netherlands; 2001; ISSN 0169-1708; 60p; In English; Original contains color illustrations
Report No.(s): KNMI-TR-234; ISBN 90-369-2195-3; Copyright; Avail: Issuing Activity

A new representation of the canopy conductance in large scale atmospheric models, based on plant physiological theory, is
evaluated. Calibration parameters for this canopy conductance model are considered to be more universal than the coefficients
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in the empirical relations used in many current large scale models. The new conductance model is compared with an empirical
so-called Jarvis-Stewart approach in the European Center for Medium Range Weather Forecasting (ECMWEF) land surface
scheme. A priori settings of model parameters were used for all vegetation types except for needle-leaf forests, for which model
parameters have been tuned using field observations. The behavior under different environmental conditionsis examined. It is
concluded that in the new model synergetic relations exist between the environmental variables, which are not present in the
empirical approach. The new model isimplemented in the ECMWF land surface scheme, It is tested in offline mode with data
from five surface field campaigns with different surface characteristics and vegetation types. In general the mean error and scatter
have become smaller. The best results were obtained for low vegetation surfaces. Furthermore the new plant physiological
approach is tested in the 3D Regional Atmospheric Climate Model (RACMO) where it is compared with the empirical
Jarvis-Stewart approach. One important aspect is that the evaporation has increased. Three subdomains were analysed separately,
representing areas dominated by low vegetation, high vegetation, and needle-leaf forests. Comparing the modelled 2m relative
humidity and temperature with observations for these areasiit is concluded that the bias has become larger, but the root mean sguare
error has become smaller in the new approach. Again the best results were obtained for low vegetation surfaces.

Author

Earth Surface; Atmospheric Models; Thermal Conductivity; Canopies (Vegetation); Surface Energy

44
ENERGY PRODUCTION AND CONVERSION

Includes specific energy conversion systems, e.qg., fuel cells; and solar, geothermal, windpower, and waterwave conversion systems;
energy storage; and traditional power generators. For technologies related to nuclear energy production see 73 Nuclear Physics. For
related information see also 07 Aircraft Propulsion and Power; 20 Spacecraft Propulsion and Power, and 28 Propellants and Fuels.

20010083604 NASA Marshall Space Flight Center, Huntsville, AL USA
The 2000 NASA Aerospace Battery Workshop
Brewer, J. C., Compiler, NASA Marshall Space Flight Center, USA; The 2000 NASA Aerospace Battery Workshop; March 2001;
773p; In English; The 2000 NASA Aerospace Battery Workshop, 14-16 November, 2000, Huntsville, AL, USA; See aso
20010083605 through 20010083633; CD-ROM contains the entire Conference Proceedings presented in PDF format
Report No.(s): NASA/CP-2001-210883; M-1009; NAS 1.55:210883; No Copyright; Avail: CASI; C01, CD-ROM

This document contains the proceedings of the 33nd annual NASA Aerospace Battery Workshop, hosted by the Marshall
Space Flight Center on November 14-16, 2000. The workshop was attended by scientists and engineers from various agencies
of the U.S. Government, aerospace contractors, and battery manufacturers, as well as international participation in like kind from
a number of countries around the world. The subjects covered included nickel-hydrogen, lithium-ion, lithium-sulfur, and
silver-zinc technologies.
Author
Electric Batteries; Sorage Batteries; Spacecraft Power Supplies, Conferences

20010083606 Moaltech Corp., USA
Advancesin Lithium-Sulfur Rechargeable Batteries Powering the Electronic Future
Skotheim, Terje, Moltech Corp., USA; Akridge, Jim, Moltech Corp., USA; Hyland, Bob, Moltech Corp., USA; The 2000 NASA
Aerospace Battery Workshop; March 2001; 28p; In English; See also 20010083604; CD-ROM contains the entire Conference
Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation discusses the Moltech Corporation’s history and structure, power systems devel opment, product
attributes, Li-S adapted products, cell construction, specific energy comparisons, and product requirements necessary for usein
spacecraft applications.
Derived from text
Lithium Sulfur Batteries;, Spacecraft Power Supplies

20010083607 NASA Goddard Space Flight Center, Greenbelt, MD USA

Effects of AEA Cell-Bypass-Switch Closure on Charged EOS-Aqua NiH2 Cell

Keys, Denney, NASA Goddard Space Flight Center, USA; Rao, GopalakrishnaM., NASA Goddard Space Flight Center, USA;
Sullivan, David, NASA Goddard Space Flight Center, USA; Wannemacher, Harry, QSS Group, Inc., USA; The 2000 NASA
Aerospace Battery Workshop; March 2001; 24p; In English; See also 20010083604; CD-ROM contains the entire Conference
Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy
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The nominal performance of AEA CBPD under simulated EOS-Aqua/Aura flight hardware configuration has been
demonstrated. There is no evidence of cell rupture or excessive heat production during or after CBPD switch activation under
simulated high cell impedance (open-circuit cell failure mode). Inadvertent CBPD switch activation with a charged cell (low
impedance path) intermittently closes and opens up the switch, therefore the device may or may not provide protection against
future open-circuit cell failure. Further testing with switches FO1 and FO2 may provide clarification. The formation of a continuous
low impedance path (a homogeneous low melting point aloy), has been confirmed - which is the expected mode of operation.
Derived from text
Nickel Hydrogen Batteries; Electric Switches; Circuit Protection

20010083611 Aerospace Corp., Electronics and Photonics Lab., El Segundo, CA USA
Thermal and Cycle-Life Behavior of Commercial Li-ion and Li-Polymer Cells
Zimmerman, Albert H., Aerospace Corp., USA; Quinzio, M. V., Aerospace Corp., USA; The 2000 NASA Aerospace Battery
Workshop; March 2001; 10p; In English; See also 20010083604; CD-ROM contains the entire Conference Proceedings presented
in PDF format; No Copyright; Avail: CASI; A02, Hardcopy

Accelerated and real-time LEO cycle-life test datawill be presented for arange of commercia Li-ion and Li-polymer (gel
type) cellsindicating the ranges of performance that can be obtained, and the performance screening tests that must be done to
assure long life. The data show large performance variability between cells, as well as a highly variable degradation signature
during non-cycling periods within the life tests. High-resolution Dynamic Calorimetry data will be presented showing the
complex series of reactions occurring within these Li cells asthey are cycled. Datawill also be presented for cells being tested
using an Adaptive Charge Control Algorithm (ACCA) that continuously adapts itself to changesin cell performance, operation,
or environment to both find and maintain the optimum recharge over life. The ACCA has been used to prevent al unneeded
overcharge for Li cells, NiCd cells and NiH2 cells. While thisisimportant for all these cell types, it is most critical for Li-ion cells,
which are not designed with electrochemical tolerance for overcharge.
Author
Lithium Batteries, Thermal Cycling Tests; Service Life; Performance Tests

20010083613 TRW Space and Electronics Group, Redondo Beach, CA USA
Characterization and Simulated LEO Cycling of SAFT Lithium lon Cells
Lurie, Chuck, TRW Space and Electronics Group, USA; Johnson, Philip, TRW Space and Electronics Group, USA; Staniewicz,
Robert J., SAFT America, Inc., USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 24p; In English; See also
20010083604; CD-ROM contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03,
Hardcopy

This presentation summarizes test results, to date, obtained with SAFT MP commercial cells and prototype space cells. These
tests are part of an ongoing program at TRW to evaluate lithium ion cells for space application. To facilitate development of a
coherent data base, al cellsin the program are subjected to similar test regimes: 1) Characterization - Charge acceptance as a
function of CVL and temperature, Cell resistance as a function of SOC and temperature; 2) Cycling - LEO: 25% DOD, 15 C and
25C, or GEO: 70% DOD, 15Cand 25 C.
Derived from text
Lithium Batteries; Performance Tests, Spacecraft Power Supplies

20010083614 Societe des Accumulateurs Fixes et de Traction, Defense and Space Div., Poitiers, France
Geo and Leo Life Test Resultson VES140 SAFT Li-lon
Borthomieu, Y., Societe des Accumulateurs Fixes et de Traction, France; Planchat, J. P, Societe des Accumulateurs Fixes et de
Traction, France; The 2000 NASA Aerospace Battery Workshop; March 2001; 36p; In English; See also 20010083604; CD-ROM
contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation discusses the VES140 cell design, its qualification status, the calendar effect status, and life test
results. Conclusionsinclude ESA, CNES, ASTRIUM, and ASPI qualification, acalendar effect power law, a cycling law, negative
excess and self discharge figures, and impedance air transportation authorization and industrial line capabilities.
CAS
Lithium Batteries; Spacecraft Power Supplies; Performance Tests, Charge Efficiency

20010083616 NASA Goddard Space Flight Center, Greenbelt, MD USA

Crane Cell Testing Support of NASA/Goddard Space Flight Center: An Update
Strawn, Mike, Naval Surface Warfare Center, USA; David, Jerry, Naval Surface Warfare Center, USA; Rao, Gopalakrishna M.,
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NASA Goddard Space Flight Center, USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 39p; In English; See
also 20010083604; CD-ROM contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI;
AO03, Hardcopy

The objectives presented in this viewgraph presentation include: 1) Verify the quality and reliability of aerospace battery cells
and batteries for NASA flight programs; 2) Disseminate the data to develop a plan for in-orbit battery management and to design
acell/battery for future NASA spacecraft; and 3) Establish acell test data base for rechargeable cell/batteries. In summary: quality
EPT Ni-H2, EPT Super NiCd and SAFT NiCd cells have been demonstrated for aerospace applications; the data has been provided
to NASA Centers and other agencies for their use and application; developed plan and used in NASA in-orbit battery management.
Database on rechargeable cell/batteries is now available for customer use.
Derived from text
Electric Batteries; Performance Tests; Spacecraft Power Supplies; Nickel Cadmium Batteries

20010083617 Eagle-Picher Industries, Inc., Joplin, MO USA
L arge Capacity Single Large Capacity Single Pressure Vessel (SPV) Battery Development
Dermott, Jack, Eagle-Picher Industries, Inc., USA; Brill, Jack, Eagle-Picher Industries, Inc., USA; The 2000 NASA Aerospace
Battery Workshop; March 2001; 20p; In English; See also 20010083604; CD-ROM contains the entire Conference Proceedings
presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

Two battery designs are being developed in the 13 inch diameter. Both designs utilize the basic technology qualified and flown
on the Iridium program. 80 Ah design is being completed for qualification test with planned completion of March 2001. 120 Ah
design will be completed by November 2001. These topics summarize the viewgraph presentation.
Derived from text
Electric Batteries; Performance Tests; Pressure Vessels, Spacecraft Power Supplies

20010083618 NASA Goddard Space Flight Center, Greenbelt, MD USA
Effect of Handling, Storage and Cycling on Ni-H2 Cells. Second Plateau Phenomenon
Vaidyanathan, Hari, Lockheed Martin Telecommunications, USA; Rao, Gopalakrishna, NASA Goddard Space Flight Center,
USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 15p; In English; See also 20010083604; CD-ROM contains
the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

Proper handling of Ni-H2 cells/batteriesin storage, during 1& T, and at launch siteis very important to preserve the useful
energy and to extend the mission life. Cell reversal test is not a prudent test to verify or quantify the nickel pre-charge in Ni-H2
cellsg/batteries. The second plateau is due to the formation of Ni(+3) that is electrochemically inactive. Gas analysis of the cell,
and chemical analysis of the positive plate are confirmatory tests to determine the nature of pre-charge in Ni-H2 cells.
Derived from text
Nickel Hydrogen Batteries; Service Life; Spacecraft Power Supplies

20010083620 Eagle-Picher Industries, Inc., USA
Progress Toward a Li-ion Spacecr aft Battery
Kelly, Chad, Eagle-Picher Industries, Inc., USA; DeGruson, James, Eagle-Picher Industries, Inc., USA; The 2000 NASA
Aerospace Battery Workshop; March 2001; 50p; In English; See also 20010083604; CD-ROM contains the entire Conference
Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation presents supporting information leading to the following conclusions: 1) chemistry changes
have shown significant increases in energy density/specific energy, rate/temperature capability, and service life; 2) GEO battery
cycled over 2.5 years without individual cell control or bypass electronics; and 3) acceptable performance demonstrated during
safety testing.
CAS
Lithium Batteries; Spacecraft Power Supplies;, Charge Efficiency

20010083622 National Space Development Agency, Battery Group, Tsukuba, Japan

R& D Status of Li-lon Secondary Cells at Tsukuba Space Center, NASDA

Sone, Y., National Space Development Agency, Japan; Liu, X., National Space Development Agency, Japan; Kusawake, H.,
National Space Development Agency, Japan; Kanno, K., National Space Development Agency, Japan; Kuwajima, S., National
Space Development Agency, Japan; The 2000 NASA Aerospace Battery Workshop; March 2001; 30p; In English; See also
20010083604; CD-ROM contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03,
Hardcopy
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Life cycle performance of large size Li-lon secondary cells is studied at Tsukuba Space Center, NASDA. Ten Ah
LiCoO2/Graphite Cell LEO simulating test reveals stable cycle performance of the cells with series connection. We have aready
tested more than 6,000 life cycles in DOD=25/40% test. Thirty Ah LiCoO2/Graphite Cell. More than 9,000 cycles have passed
in DOD=25/40% LEO cycle test. The performance of cells have been very stable in the case of DOD=25%, while a considerable
decrease in EODV and residual capacity was observed in the case of DOD=40%. In order to understand the degradation of
DOD=40% samples, we performed destructive physical analysis. The analysis suggested us that the degradation of negative
electrode played an important role in the degradation of cell performance. Based on these results, accompanied with the experience
of 100Ah elliptic cylinder cells, we have started the discussion of the new trial cell which might enable high rate charge targeting
LEO applications. In One hundred Ah LiCoO2/Graphite Cells more or less than 5,000 cycles have passed in DOD=25/40% LEO
cycle test, and more than 300 cycles have passed in DOD=80% GEO cycle test. No significant degradation of the performance
has been observed, yet. Thermal effect on capacity was also presented. Ninety Ah LiMn204/Non-Graphite Cell. The study of this
type of cells hasjust started. More than 1,000 cyclesin DOD=40% L EO test and 45 cyclesin DOD=80% GEO test have passed.
Thermal effect on capacity was also presented.

Derived from text
Lithium Batteries, Service Life; Spacecraft Power Supplies

20010083624 NASA Johnson Space Center, Houston, TX USA
Li-ion EMU Battery Testing
Rehm, Raymond, Lockheed Martin Space Operations, USA; Bragg, Bobby, NASA Johnson Space Center, USA; Strangways,
Brad, Symmetry Resources, Inc., USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 12p; In English; See also
20010083604; CD-ROM contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03,
Hardcopy

A 45Ah Lithium ion (Li-lon) battery comprised of 5 Yardney prismatic cells was evaluated to replace the silver-zinc cells
in the Extra-vehicular Mobility Unit (EMU). Tests determined that the five cell battery can meet the mission objective of 500 duty
cycles and maintain a minimum voltage of 16.0 V without an individual cell voltage dropping below 3.0V. Forty real time cycles
were conducted to develop BOL trend data. Decision to switch to accelerated cycling for the remaining 460 cycles was made since
Real Time cycling requires 1 day/cycle. Conclusionsindicate that battery replacement would indeed be prudent.
Author (revised)
Electrolytic Cells; Lithium Batteries; Slver Zinc Batteries; Electric Potential; Extravehicular Mobility Units; Performance Tests

20010083625 Schlumberger Technologies Corp., Billerica, MA USA
Performance and Abuse Testing of 5 Year Old Low Rate and Medium Rate Lithium Thionyl Chloride Cells
Frerker, Rick, Schlumberger Technologies Corp., USA; Zhang, Wenlin, Schlumberger Technologies Corp., USA; Jeevargan,
Judith, Lockheed Martin Space Operations, USA; Bragg, Bobby J., NASA Johnson Space Center, USA; The 2000 NASA
Aerospace Battery Workshop; March 2001; 33p; In English; See also 20010083604; CD-ROM contains the entire Conference
Proceedings presented in PDF format
Contract(s)/Grant(s): NASA/T-4551W; No Copyright; Avail: CASI; A03, Hardcopy

Most cells survived the 3 amp (A) over-discharge at room temperature for 2 hours. The cell that failed was the LTC-114 after
high rate discharge of 500 mA similar to the results of the 1 A over-discharge test. Most cells opened during 0.05 Ohm short circuit
test without incident but three LTC-111 cells exploded apparently due to a lack of athermal cutoff switch. The LTC-114 cells
exposed to a hard short of 0.05 Ohms recovered but the LTC-114 cells exposed to a soft short of 1 Ohm did not. Thisis probably
due to the activation of aresetable fuse during a hard short. Fresh cells tend to survive exposure to higher temperatures than cells
previously discharged at high rate (1 Amp). LTC-111 cells tend to vent at lower temperatures than the all LTC-114 cells and the
LTC-115 cells that were previously discharged at rates exceeding 1 Amp.
Author
Lithium Batteries; Electrochemical Cells

20010083626 COM DEV Ltd., Cambridge, Ontario Canada

Lithium-lon Satellite Batteries Using Small Cells

Lizius, David, COM DEV Ltd., Canada; Cowles, Phil, COM DEV Ltd., Canada; Spurrett, Rob, AEA Technology, UK; Thwaite,
Carl, AEA Technology, UK; The 2000 NASA Aerospace Battery Workshop; March 2001; 25p; In English; See also 20010083604,
CD-ROM contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy
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This viewgraph presentation explores whether the use of small lithiumion (Li-lon) cellsin Li-lon batteriesis preferable over
the use of large cells. Details are discussed on the differences between the two possibilities. There are indications that small cells
such as Sony 18650 HC cells can be used to build large batteries which could feasibly deliver higher performance.

CAS
Lithium Batteries; Service Life; Performance Tests

20010083627 TRW Space and Electronics Group, Redondo Beach, CA USA

Simulated LEO Cycling of AEA-STRV Lithium-lon Battery Modules

Spurrett, R., AEA Technology, UK; Johnson, Philip, TRW Space and Electronics Group, USA; Lurie, Chuck, TRW Space and

Electronics Group, USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 16p; In English; See also 20010083604;

CD-ROM contains the entire Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy
Lithium-ion battery modules, similar to the modules to be flown on the Space Technology Research Vehicle (STRV), have

been on test for almost two years. The modules, designed and assembled by AEA Technology plc, each contain twelve Sony 26650

cells. Characterization testing and LEO cycling through 2700 25% DOD cycles were reported at this workshop last year. This

presentation summarizes the results of the smulated LEO cycling to date.

Author

Lithium Batteries; Performance Tests

20010083628 Army Communications-Electronics Command, Fort Monmouth, NJ USA
Lithium lon Battery Design and Safety
Au, George, Army Communications-Electronics Command, USA; Locke, Laura, Army Communications-Electronics Command,
USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 31p; In English; See also 20010083604; Sponsored in part
by Maxell, Inc. and E-One Moli Energy Ltd.; No Copyright; Avail: CASI; A03, Hardcopy

This viewgraph presentation makes several recommendations to ensure the safe and effective design of Lithium ion cell
batteries. Large lithium ion cells require pressure switches and small cells require pressure disconnects and other safety devices
with the ability to instantly interrupt flow. Other suggestions include specifications for batteries and battery chargers.
CASI
Lithium Batteries; Safety

20010083629 Jet Propulsion Lab., Californialnst. of Tech., Pasadena, CA USA
Performance and Safety of Lithium lon Cells
Ratnakumar, B. V., Jet Propulsion Lab., Caifornialnst. of Tech., USA; Smart, M. C., Jet Propulsion Lab., California Inst. of Tech.,
USA; Whitcanack, L., Jet Propulsion Lab., Californialnst. of Tech., USA; Surampudi, S., Jet Propulsion Lab., California Inst.
of Tech., USA; Marsh, R., Department of the Air Force, USA; The 2000 NASA Aerospace Battery Workshop; March 2001; 28p;
In English; See also 20010083604; No Copyright; Avail: CASI; A03, Hardcopy

Thisreport evaluates the performance and safety of Lithium lon (Li-lon) cells when used in batteries. | ssues discussed include
the cycle life, energy efficiency, tolerance to higher charge voltage, tolerance to extended tapered charge voltage, charge on
cycling, specific energy, low temperature discharge, low temperature charge, various charge characteristics, storage
characteristics, and more of Li-lon cells.
CAS
Lithium Batteries; Electrolytic Cells; Performance Tests

20010083631 Litech, LLC, Tucson, AZ USA
Lithium-ion Battery Technology Configured to Toler ate Overchar ge and Overdischarge
Hossain, S., Litech, LLC, USA; Saleh, Y., Litech, LLC, USA; Loutfy, R., Litech, LLC, USA; The 2000 NASA Aerospace Battery
Workshop; March 2001; 21p; In English; See also 20010083604; CD-ROM contains the entire Conference Proceedings presented
in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

There are shortfalls of present lithium-ion battery technology for the production of high capacity, high voltage batteries. The
use of C-C as an anode may lead to an increased ability to accept repeated overdischarge. The batteries produced by LiTech LLC
are valuable due to their low cost, enhanced safety, high energy density, long life, and low self-discharge.
Derived from text
Lithium Batteries; Charge Efficiency; Anodes
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20010083632 AEA Technology, Abingdon, UK
Secondary Lithium-ion Cell and Battery Safety
Spurrett, Rob, AEA Technology, UK; Thwaite, Carl, AEA Technology, UK; Cowles, Philip, COM DEV Ltd., Canada; The 2000
NASA Aerospace Battery Workshop; March 2001; 31p; In English; See also 20010083604; CD-ROM contains the entire
Conference Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

AEA Technology and COM DEV teamed to build Lithium-lon (Li-lon) batteries based on the Sony 18650HC (hard-carbon)
cell whichiswidely regarded as the safest cell. This paper describes: 1) safety features built into the Sony 18650HC cell, 2) formal
safety approval tests performed on the cell, 3) safety tests performed as part of the lot acceptance test (LAT), 4) supplementary
test data from on-going programmes.
Derived from text
Lithium Batteries; Electrolytic Cells; Storage Batteries

20010083633 Eagle-Picher Technologies, LLC, Joplin, MO USA
Safety & Abusive Testson Different Li-lon Systems
DeGruson, James, Eagle-Picher Technologies, LLC, USA; Kelly, Chad, Eagle-Picher Technologies, LLC, USA; The 2000 NASA
Aerospace Battery Workshop; March 2001; 27p; In English; See also 20010083604; CD-ROM contains the entire Conference
Proceedings presented in PDF format; No Copyright; Avail: CASI; A03, Hardcopy

Eagle Picher Technologies, LLC performed a number of tests on their SLC-16002 Lithium Ion Rechargeable cell battery.
Design features of the battery include stainless steel containment, burst disc diaphragm, polymeric termina seals, LiPF6
electrolyte, CELGARD 2300 separator, and LiNiCoO2 and LiCoO2. Safety and abuse tests to which the batteries were subjected
included random vibration, shock, temperature shock, high temperature exposure, altitude simulation, external short circuit, over
discharge, over charge, crush, and puncture. Conclusions include the lack of explosions or cell case ruptures as well as two failed
ventings.
CAS
Lithium Batteries; Destructive Tests

20010083876 Bettis Atomic Power Lab., West Mifflin, PA USA
Spectral Emittance and Stability of Coatings and Textured Surfaces for Thermophotovoltaic (TPV) Radiator
Applications
Cockeram, B. V.; Hollenbeck, J. L.; 2001; 22p; In English
Report No.(s): DE2001-774254; B-T-3295; No Copyright; Avail: Department of Energy Information Bridge

Coatings or surface modifications are needed to improve the surface emissivity of materials under consideration for TPV
radiator applications to avalue of 0.8 or higher. Vacuum plasma spray coatings (ZrO2 + 18% TiO2 + 10% Y 203, ZrC, Fe2TiO5,
ZrTiO4, ZrO2 + 8% Y 203 + 2%HfO2, and Al203 + TiO2) and a chemical vapor deposited coating of rhenium whiskers were
used to increase the surface emissivity of refractory metal and nickel-base materials. Ernittance measurements following 4000
hours of vacuum annealing at 1100 C show that only the ZrO2 + 18% TiO2 + 10% Y 203, ZrC, and Al203 + TiO2 coatings have
the desired thermal stability, and maintain emissivity values higher than 0.8. These coatings are graybody emitters, and provide
ahigh ernissivity value in the wavelength range that is relevant to the TPV cells. The highest emissivity values were observed
for the AI203 + TiO2 coatings, with post-anneal values higher than graphite.
NTIS
Emittance; Spectra; Thermal Sability; Sprayed Coatings; Metal Surfaces, Emissivity; Thermophotovoltaic Conversion

20010084296 Argonne National Lab., IL USA
Design and Modeling of Cylindrical and Flat-Wound Lithium-lon Cellsfor the PNGV Application
Nelson, P. A.; Henriksen, G. L.; Amine, K.; Oct. 2000; 16p; In English
Report No.(s): DE2001-768613; ANL/CMT/CP-103352; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

In this study, 10-Ah cylindrical and flat-wound cells were designed and studied for use in batteries for the Partnership for a
New Generation of Vehicles (PNGV). A low-cost current collection system was devised that resultsin alow resistance. Heat
rejection from flat cellsis much better than that from cylindrical cells and is an important safety factor. Very compact, powerful
batteries of about 1.5 kW/L can be designed with wound lithium-ion cells.
NTIS
Lithium Batteries; Electric Batteries; Design Analysis; \ehicles
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20010086244 Sandia Nationa Labs., Albuquerque, NM USA
Dynamic In-situ X-ray Diffraction of Catalyzed Alanates
Gross, K. J,; Sandrock, G.; Thomas, G. J.; Dec. 20, 2000; 18p; In English
Report No.(s): DE2001-769323; SAND2000-8899; No Copyright; Avail: Department of Energy Information Bridge

The discovery that hydrogen can be reversible absorbed and desorbed from NaA1H4 by the addition of catalysts has created
an entirely new prospect for lightweight hydrogen storage. NaA 1H4 releases hydrogen through the following set of decomposition
reactions. These decomposition reactions as well as the reverse recombination reactions were directly observed using
time-resolved in-situ x-ray powder diffraction. These measurements were performed under conditions similar to those found in
PEM fuel cell operations. In this study, the alanate was doped with a catalyst by dry ball-milling NaA1H4 with 2 mol.% solid
TiCl3. X-ray diffraction clearly showed that TiC13 reacts with NaA1H4 to form NaC1 during the doping process. Partial
desorption of NaA1H4 was even observed to occur during the catalyst doping process.
NTIS
X Ray Diffraction; Catalysis; Catalysts

20010086953 Brookhaven National Lab., Upton, NY USA
Regulations on Photovoltaic M odule Disposal and Recycling
Fthenakis, V.; 2001; 102p; In English
Report No.(s): DE2001-777781; BNL-68142; No Copyright; Avail: Department of Energy Information Bridge

Environmental regulations can have a significant impact on product use, disposal, and recycling. This report summarizes the
basi c aspects of current federal, state and international regulations which apply to end-of-life photovoltaic (PV) modules and PV
manufacturing scrap destined for disposal or recycling. It also discusses proposed regulations for electronics that may set the
ground of what isto be expected in this areain the near future. In the USA, several states have started programs to support the
recycling of electronic equipment, and materials destined for recycling often are excepted from solid waste regulations during
the collection, transfer, storage and processing stages. California regulations are described separately because they are different
from those of most other states.
NTIS
Photovoltaic Cells; Recycling; Regulations; Electronic Equipment; Environment Protection

20010086954 Department of Energy, Office of Energy Efficiency and Renewable Energy, Washington, DC USA
Passive Solar Design: The Foundation for Low-Energy Federal Buildings
Nov. 2000; 8p; In English
Report No.(s): DE2001-775747; DOE/GO-102000; No Copyright; Avail: Department of Energy Information Bridge

The Federal government, which now owns or occupies more than 500,000 facilities, is taking alook at passive solar and
low-energy building designs for both new construction and renovations. Passive solar design strategies involve more than just
using large, south facing windows to capture some of the sun’s warmth. They also include the use of natural light (daylighting),
appropriate insulation, high-performance window glazings, and optimum building layouts and orientations with respect to the
path of the sun in the sky. Passive solar strategies are the foundation of low-energy buildings designs.
NTIS
Energy Conservation; Solar Energy; Design Analysis; Structural Design; Construction

45
ENVIRONMENT POLLUTION

Includes atmospheric, water, soil, noise, and thermal pollution.

20010083028 Midwest Research Inst., Cary, NC USA
Laboratory Plan for Reference Spectrum M easurements
Jun. 14, 1999; 66p; In English
Report No.(s): PB2001-107290; No Copyright; Avail: Issuing Activity

The objective isto obtain accurate hexane measurements from Fourier Transform Infrared Spectrometry spectra recorded
at field tests at iron and steel sintering plants and at steel foundry plants. The approach is to measure reference spectra of some
organic compounds that are not included in the EPA reference spectrum library and then use these new reference spectrain revised
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analyses of the field test spectra. The revised analyses will provide better discrimination of the hexane component from the
absorbance bands of the organic mixture.

NTIS

Infrared Spectra; Chemical Analysis; Spectrum Analysis

20010083083 NASA Goddard Space Flight Center, Greenbelt, MD USA
I cehouse Effect: A Selective Arctic Cooling Trend Current Modelsare Missing
Wetzel, Peter J., NASA Goddard Space Hight Center, USA; [2001]; 4p; In English; 1<t; 1st International Conference on Global
Warming, 19-24 Aug. 2001, Hdifax, Canada; No Copyright; Avail: CASl; A01, Hardcopy; AQL, Microfiche

The icehouse effect is a hypothesized climate feedback mechanism which could result in human-caused surface cooling
trends in polar regions. Once understood in detail, it becomes apparent that these trends, which are discernable in the literature,
but have been largely dismissed, do not conflict with the consensus assessment of the evidence, which infers century-scale Arctic
warming. In fact, confirmation of the hypothesis would substantially strengthen the argument that there is a detectable human
influence on today’s climate. This apparent enigmais resolved only through careful attention to the detail of the hypothesis and
the data supporting it. The posited surface cooling is entirely dependent on the existence of climate warming in layers capping
the stable boundary layer. Also, the cooling is not pandemic, but is selective. It is readily revealed in properly sorted data by making
use of the principles of micrometeorological similarity. Specifically, the cooling is manifest under a range of favorable turbulence
conditions which can develop and disappear locally on time scales of minutes to hours because of the intrinsically intermittent
nature of stable boundary layer turbulence. Because of the fine-scale nature of the processes which produce the cooling, modeling
itisadifficult proposition. Vertical resolution on the order of 1 meter isrequired. Adequate models of intermittent surface fluxes
coupled with radiation exchange do not currently exist, not as parameterizations for aggregated systems, nor in large eddy
simulation (LES) models. This presentation will introduce the theory. An important testable null hypothesis emerges: the icehouse
effect produces a unique signature or "fingerprint” which could not be produced by any other known process. The presence of
this signature will be demonstrated using nearly all available Arctic temperature observations. Its aggregate effect is clearly found
in Arctic monthly surface temperature trends when sorted by climatological stability. Using all available Arctic rawinsonde
ascents - about 1.1 million profiles, " frozen moments” of the icehouse processes are captured in various states. Because turbulent
time scales are so short in the stable boundary layer. each of these snapshots can be treated as independent -- their chronology is
irrelevant. Micrometeorological similarity isinvoked to reassemble the soundings into bins of similar stability and itisin awide,
coherent range of these stability bins where the cooling effect is revealed.
Author
Arctic Regions; Surface Cooling; Surface Temperature; Climate Change; Micrometeorology; Climate Models, Atmospheric
Boundary Layer

20010083351 Environmental Protection Agency, Office of Water, Washington, DC USA
Method 1631, Revision C: Mercury in Water by Oxidation, Purge and Trap, and Cold Vapor Atomic Fluorescence
Spectrometry
Mar. 2001; 40p; In English
Report No.(s): PB2001-102796; EPA/821/R-01/024; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

Method 1631 (the’Method') supports water quality monitoring programs authorized under the Clean Water Act (CWA; the
"Act’). CWA Section 304(a) requires EPA to publish water quality criteria that reflect the latest scientific knowledge concerning
the physical fate (e.g., concentration and dispersal) of pollutants, the effects of pollutants on ecological and human health, and
the effect of pollutants on biological community diversity, productivity, and stability. CWA Section 303 requires each State to set
awater quality standard for each body of water within its boundaries. A State water quality standard consists of a designated use
or uses of awaterbody or a segment of awaterbody, the water quality criteriathat are necessary to protect the designated use or
uses, and an antidegradation policy. These water quality standards serve two purposes. (1) they establish the water quality goals
for a specific waterbody, and (2) they are the basis for establishing water quality-based treatment controls and strategies beyond
the technology-based controls required by CWA Sections 301(b) and 306.
NTIS
Oxidation; Mercury (Metal); Purging; Water Quality; Quality Control; Atomic Spectra; Pollution Monitoring; Analytical
Chemistry; Chemical Analysis; Water Pollution
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20010083358 NASA Ames Research Center, Moffett Field, CA USA
Hydrogen Biogeochemistry in Anaerobic and Photosynthetic Ecosystems
Hoehler, Tori M., NASA Ames Research Center, USA; Oct. 05, 2000; 1p; In English, 5 Dec. 2000, Bremen, Germany
Contract(s)/Grant(s): RTOP 344-38-32-03; No Copyright; Avail: Issuing Activity; Abstract Only

The simple biochemistry of molecular hydrogen is central to alarge number of microbial processes, affecting the interaction
of organisms with each other and with the environment. In anoxic sediments, a great majority of microbial redox processesinvolve
hydrogen as areactant, product or potential by-product. Accordingly, the energetics (thermodynamics) of each of these processes
is affected by variations in local H2 concentrations. It has long been established that this effect is important in governing
microbe-microbe interactions and there are multiple demonstrations that " interspecies hydrogen transfer” can ater the products
of, inhibit/stimulate, or even reverse microbial metabolic reactions. In anoxic sediments, H2 concentrations themselves are
thought to be controlled by the thermodynamics of the predominant H2-consuming microbial process. In sediments from Cape
Lookout Bight, this relationship quantitatively describes the co-variation of H2 concentrations with temperature (for methanogens
and sulfate reducers) and with sulfate concentration (for sulfate reducers). The quantitative aspect isimport= for two reasons. 1)
it permits the modeling of H2-sensitive biogeochemistry, such as anaerobic methane oxidation or pathways of organic matter
remineralization, as a function of environmental controls; 2) for such a relationship to be observed requires that intracellular
biochemistry and bioenergetics are being directly expressed in a component of the extracellular medium. H2 could therefore be
utilized anon-invasive probe of cellular energetic function in intact microbial ecosystems. Based on the latter principle we have
measured down-core profiles of H2 and other relevant physico-chemical parametersin order to calculate the metabolic energy
yields (DG) that support microbial metabolism in Cape Lookout Bight sediments. Methanogens in this system apparently function
with energy yields significantly smaller than the minimum requirements suggested by pure culture studies. Our recent work has
extended the study of hydrogen to cyanobacterial mat communities. The large amounts of reducing power generated during
photosynthetic activity carry the potential to contribute a swamping term to the H2 economy of the anaerobic microbial
populations within the mat - and thereby to alter the population structure and biogeochemical function of the mat as awhole. In
hypersaline microbial mats, we observe adistinct diel cycle in H2 production and a substantial corresponding flux. On an early
Earth dominated by microbial mats, this transmission of photosynthetic reducing power may have carried important implications
for both biospheric and atmospheric evolution.
Author
Biogeochemistry; Ecosystems; Hydrogen; Anaerobes; Photosynthesis

20010083875 Westinghouse Savannah River Co., Savannah River Site, Aiken, SC USA

Metallurgical Laboratory (MetLab) Treatability Study: An Analysis of Passive Soil Vapor Extraction Wells (PSVE) June

2000 Update

Riha, B. D.; Rossabi, J.; Hyde, W. K.; Jun. 2000; 38p; In English; Original contains color illustrations

Report No.(s): DE2001-774274; WSRC-TR-2000-00182; No Copyright; Avail: Department of Energy Information Bridge
The passive soil vapor extraction (PSVE) system at the MetL ab of the Savannah River Site has been operating since May

1998. The results to date on the treatability study indicate the technology is performing well. Well concentrations are decreasing

and contour maps of the vadose zone soil gas plume show a decrease in the extent of the plume. In the 2 years of operation

approximately 270 pounds of chlorinated organic contaminants have been removed by natural barometric pumping of wells fitted

with BaroBall valves (low pressure check valves). Additional characterization was completed in FY00 to evaluate the

concentration of the soil gas plume on the south and west sides of the well field. One well was installed and two soil gas pushes

were completed. The maximum soil gas concentrations observed from both CPT soil gas pushes were 3.0 ppmv PCE, 3.5 ppmv

TCE, and 4.5 ppmv Freon 113.

NTIS

Metallurgy; Soils; Vapors; Extraction; Wells

20010083955 NASA Goddard Inst. for Space Studies, New York, NY USA
A Chronology of Annual-M ean Effective Radii of Stratospheric Aerosolsfrom Volcanic Eruptions During the Twentieth
Century as Derived From Ground-based Spectral Extinction M easurements
Strothers, Richard B., NASA Goddard Inst. for Space Studies, USA; Jul. 02, 2001; 29p; In English
Report No.(s): GCN-01-29; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Stratospheric extinction can be derived from ground-based spectral photometric observations of the Sun and other stars (as
well as from satellite and aircraft measurements, available since 1979), and is found to increase after large volcanic eruptions.
Thisincreased extinction shows a characteristic wavelength dependence that gives information about the chemical composition
and the effective (or area weighted mean) radius of the particles responsible for it. Known to be tiny aerosols constituted of sulfuric
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acid in a water solution, the stratospheric particles at midlatitudes exhibit a remarkable uniformity of their column-averaged
effective radii r(sub eff) in the first few months after the eruption. Considering the seven largest eruptions of the twentieth century,
r(sub eff) at this phase of peak aerosol abundance is approx. 0.3 micrometersin all cases. A year later, r(sub eff) either has remained
about the same size (almost certainly in the case of the Katmai eruption of 1912) or has increased to approx. 0.5 micrometers
(definitely so for the Pinatubo eruption of 1991). The reasons for this divergence in aerosol growth are unknown.

Author

Aerosols; Extinction; Stratosphere; Sulfuric Acid; Volcanoes, Atmospheric Composition

20010083956 NASA Langley Research Center, Hampton, VA USA
A 3-Year Climatology of Cloud and Radiative Properties Derived from GOES-8 Data Over the Southern Great Plains
Khaiyer, M. M., Analytical Services and Materials, Inc., USA; Rapp, A. D., Analytical Services and Materias, Inc., USA;
Dodlling, D. R., Analytical Services and Materials, Inc., USA; Nordeen, M. L., Analytical Services and Materials, Inc., USA;
Minnis, P, NASA Langley Research Center, USA; Smith, W. L., Jr., NASA Langley Research Center, USA; Nguyen, L., NASA
Langley Research Center, USA; [2001]; 11p; In English; 11th ARM Science Team Meeting Proceedings, 19-23 Mar. 2001,
Atlanta, GA, USA; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

While the various instruments maintained at the Atmospheric Radiation Measurement (ARM) Program Southern Great
Plains (SGP) Central Facility (CF) provide detailed cloud and radiation measurements for a small area, satellite cloud property
retrievals provide a means of examining the large-scale properties of the surrounding region over an extended period of time.
Seasonal and inter-annual climatological trends can be analyzed with such a dataset. For this purpose, monthly datasets of cloud
and radiative properties from December 1996 through November 1999 over the SGP region have been derived using the layered
bispectral threshold method (LBTM). The properties derived include cloud optical depths (ODs), temperatures and albedos, and
are produced on two grids of lower (0.5 deg) and higher resolution (0.3 deg) centered on the ARM SGP CF. The extensive time
period and high-resolution of the inner grid of this dataset allows for comparison with the suite of instruments located at the ARM
CF. In particular, Whole-Sky Imager (WSI) and the Active Remote Sensing of Clouds (ARSCL) cloud products can be compared
to the cloud amounts and heights of the LBTM 0.3 deg grid box encompassing the CF site. The WSI provides cloud fraction and
the ARSCL computes cloud fraction, base, and top heights using the algorithms by Clothiaux et al. (2001) with a combination
of Belfort Laser Ceilometer (BLC), Millimeter Wave Cloud Radar (MMCR), and Micropulse Lidar (MPL) data. This paper
summarizes the results of the LBTM analysis for 3 years of GOES-8 data over the SGP and examines the differences between
surface and satellite-based estimates of cloud fraction.
Author
Climatology; Cloud Physics; Radiation Measurement

20010084181 NASA Goddard Space Flight Center, Greenbelt, MD USA
Ozone L oss From Quasi-Conser vative Coor dinate M apping During the 1999-2000 SOLVE Campaign
Lait, L. R., NASA Goddard Space Flight Center, USA; Schoeberl, M. R., NASA Goddard Space Flight Center, USA; Newman,
P. A., NASA Goddard Space Flight Center, USA; McGee, T., NASA Goddard Space Flight Center, USA; Burris, J.,, NASA
Goddard Space Flight Center, USA; Browell, E. V., NASA Goddard Space Flight Center, USA; Richard, E., NASA Goddard
Space Flight Center, USA; Braathen, G. O., NASA Goddard Space Flight Center, USA; Bojkov, B. R., NASA Goddard Space
Flight Center, USA; Goutail, F., NASA Goddard Space Flight Center, USA; [2001]; 39p; In English; No Copyright; Avail: CASI;
AO03, Hardcopy; A01, Microfiche

During the winter of 1999-2000, the Sage |11 Ozone Loss and Validation Experiment (SOLVE) field experiment took place
in Kiruna, Sweden. The purpose of SOLVE was to examine ozone depletion mechanisms in the Arctic stratosphere (from about
10 to 50 km altitude) during the winter and early spring, when a band of strong winds (the ’polar vortex’) circle the pole.
Measurements of stratospheric o0zone were made by several different kinds of instruments in different meteorological situations.
We analyzed these data using the ' quasi-conservative coordinate mapping’ technique, in which the measurements are analyzed
in terms of meteorological properties (' potential temperature’ and ' potential vorticity’) which tend not to change very much over
afew days. This technique reduces or removes the changes that are associated with the polar vortex moving around. Over longer
time periods, potential temperature and potential vorticity change as air cools and descends within the polar vortex. We account
for these changes by calculating the trajectories of air parcels, and this enables us to extend the analysis over aten-week period
from January 10 to March 17, 2000. Using data from the NASA ER-2 aircraft, from the DIAL and AROTEL laser sounders on
the NASA DC-8 aircraft, and balloon-borne ozonesondes, our analysis reveals changes in ozone which, because we have removed
the effects of polar vortex motion and the descending air, indicate chemical destruction of ozone in early 2000. We find a peak
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decline rate of approximately 0.03 ppmv/day near 470 K of potential temperature (near 20 km) in mid-January which sinksin
altitude to around 440 K (near 18 km) in mid-March.

Author

Arctic Regions; Ozone Depletion; Vortices, Sratosphere; Ozonometry

20010084265 California Univ., San Diego, Scripps Experimental Climate Prediction Center, La Jolla, CA USA
Routine High-Resolution Forecasts/Analysesfor the Pacific Disaster Center: User Manual Final Report, 1 Sep. 1999 - 31
Aug. 2001
Roads, John, California Univ., San Diego, USA; Han, J., Cadifornia Univ., San Diego, USA; Chen, S., Cdlifornia Univ., San Diego,
USA; Burgan, R., Forest Service, USA; Fujioka, F., Forest Service, USA; Stevens, D., Hawaii Univ., USA; Funayama, D., Hawaii
Univ., USA; Chambers, C., Hawaii Univ., USA; Bingaman, B., Hawaii Univ., USA; McCord, C., Maui High Performance
Computer Center, USA; Aug. 31, 2001; 115p; In English; Original contains color illustrations
Contract(s)/Grant(s): NAG5-8780; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche

Enclosed herein is our HWCMO user manual. This manual constitutes the final report for our NASA/PDC grant, NASA
NAG5-8730, " Routine High Resolution Forecasts/Analysis for the Pacific Disaster Center”. Since the beginning of the grant, we
have routinely provided experimental high resolution forecasts from the RSM/MSM for the Hawaii Islands, while working to
upgrade the system to include: (1) amore robust input of NCEP analyses directly from NCEP; (2) higher vertical resolution, with
increased forecast accuracy; (3) faster delivery of forecast products and extension of initial 1-day forecasts to 2 days; (4)
augmentation of our basic meteorological and simplified fireweather forecasts to firedanger and drought forecasts; (5) additional
meteorological forecasts with an alternate mesoscale model (MM5); and (6) the feasibility of using our modeling system to work
in higher-resolution domains and other regions. In this user manual, we provide a general overview of the operational system and
the mesoscale models as well as more detailed descriptions of the models. A detailed description of daily operations and a cost
analysisis also provided. Evauations of the models are included although it should be noted that model evaluation is a continuing
process and as potential problems are identified, these can be used as the basis for making model improvements. Finally, we
include our previously submitted answers to particular PDC questions (Appendix V). All of our initially proposed objectives have
basically been met. In fact, anumber of useful applications (VOG, air pollution transport) are already utilizing our experimental
output and we believe there are a number of other applications that could make use of our routine forecast/analysis products. Still,
work still remains to be done to further develop this experimental weather, climate, fire danger and drought prediction system.
In short, we would like to be a part of afuture PDC team, if at al possible, to further develop and apply the system for the Hawaiian
and other Pecific Islands as well as the entire Pacific Basin.
Author
Climate; Drought; Fires, Pacific Islands;, Prediction Analysis Techniques; Meteorology; Atmospheric Models;, Weather
Forecasting

20010084905 City Univ. of New York, Dept. of Physical, Environmental and Computer Sciences, Brooklyn, NY USA

Air, Ocean and Climate Monitoring Enhancing Undergraduate Training in the Physical, Environmental and Computer

Sciences

Hope, W. W., City Univ. of New York, USA; Johnson, L. P, City Univ. of New York, USA; Obl, W., City Univ. of New York,

USA; Stewart, A., City Univ. of New York, USA; Harris, W. C., City Univ. of New York, USA; Craig, R. D., City Univ. of New

York, USA; Materials Presented at the MU-SPIN Ninth Annual Users Conference; November 2000, pp. 85-89; In English; See

also 20010084895; Sponsored in part by Brooklyn Borough President’s Fund, New York State Graduate Research and Technology

Initiative and City of New York Collaborative Research Program; No Copyright; Avail: CASI; A01, Hardcopy; A03, Microfiche
Faculty in the Department of Physical, Environmental and Computer Sciences strongly believe in the concept that

undergraduate research and research-related activities must be integrated into the fabric of our undergraduate Science and

Technology curricula. High level skills, such as problem solving, reasoning, collaboration and the ability to engage in research,

are learned for advanced study in graduate school or for competing for well paying positions in the scientific community. One

goal of our academic programsisto have a pipeline of research activities from high school to four year college, to graduate schoal,

based on the GISS Institute on Climate and Planets model.

Author
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20010084911 City Univ. of New York, Dept. of Physical, Environmental and Computer Sciences, Brooklyn, NY USA

Total Optical Depth Analysisfor NO2, O3 and Aerosols by a Multi-Filter Shadowband Radiometer
Williamson, Lorenzo, City Univ. of New York, USA; Mebane, Lloyd, Stuyvesant High School, USA; Brathwaite, Kevin,
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Manhattan Transaction High School, USA; Craig, R., City Univ. of New York, USA; Materias Presented a the MU-SPIN Ninth Annud
Users Conference; November 2000, pp. 111-114; In English; See dso 20010084895; No Copyright; Avail: CASl; A01, Hardcopy; AO03,
Micrdfiche

The main focus of thisresearch is the retrieval of tropospheric aerosol information using a Multi-filter Rotating Shadowband
Radiometer, Model MFR-7, placed on the roof of the Science Building at Medgar Evers College. This instrument makes precise
measurements of atmospheric extinction of the direct solar beam simultaneously at six wavelengths (475, 500, 615, 670, 840 and
940 nm) at one minute intervals throughout the day. We are interested in measuring the changes in the optical depth of ambient
aerosols, mass, effective particle size, aerosol size distribution, and chemical composition of ambient particulate matter in the
Greater New York City Area. Results will be compared with data obtained by A. Lacis, B. Carlson and B. Cairns at the NASA
Goddard Institute for Space Studies.
Author
Aerosols; Optical Thickness; Particle Sze Distribution; Troposphere; Radiometers, Chemical Composition

20010086427 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
Comparison of Modeled Ozone Distributions with Ozonesonde Observationsin the Tropics
Puts, Rob; 2001; ISSN 0169-1651; 44p; In English; Origind contains color illustrations
Report No.(s): KNMI-WR-2001-02; ISBN 90-369-2191-0; Copyright; Avail: Issuing Activity

Modelling as atool for supporting research on major scientific questions in atmospheric chemistry and climate research, has
received alot of attention during the last decades. Many aspects of modelling atmospheric processes have been investigated. In
this report, the global three-dimensional chemistry transport model of the Royal Netherlands Meteorological Institute (KNMI),
TM3, is used to compare ozonesonde profilesin the tropics with corresponding modeled ozone distributionsin order to validate
the model results for ozone. TM3 uses 6-hourly meteorological data from European Centre for Medium-Range Wesather Forecasts
(ECMWF)- analysis and includes parameterisations for subgrid scale processes such as convection. TM3 includes an ozone
chemistry module containing the methane and carbon monoxide oxidation chain for the troposphere and lower stratosphere. Our
study was limited to three ozonesonde stations in the tropics: Ascension Island, Nairobi and San Cristobal. Generally, monthly
mean modeled ozone profiles compare reasonably well for all three stations with the natural variability constructed from al the
available observations in the corresponding months, except for the upper stratosphere (above 50 mbar). In the upper stratosphere,
an evident systematic deviation isvisible. From this, it can be concluded that the prescribed climatology for the upper stratosphere
in TM3islessreliable for the tropics, due to the low number of included observations in the tropics. Furthermore, the seasonality
of ozone for the ozonesonde stations Ascension Island and Nairobi has been investigated. For Ascension Island, which islocated
on an island far away from the continents and therefore should not be affected by local pollution, the seasonality is reproduced
quite well by TM 3, except for - again - the upper stratosphere. For Nairobi, which islocated at the equatorial East-coast of Afrika,
the seasonality is only reproduced reasonably when in the lower troposphere. Finally, an attempt has been made to investigate the
possibility to reproduce daily changes in ozone profiles with TM 3. For this, individual soundings in September 1998 at the San
Cristobal station were simulated. The conclusion is that the modeled ozone profiles are not accurate or sensitive enough to show
detailed features. Probably this can be explained by the very high spatial and temporal resolution required to reproduce these fine
structures. The used model resolution of 80 x 100 x 19 vertical layersis probably not fine enough.
Author
Ozone; Three Dimensional Models; Transport Properties; Atmospheric Chemistry; Meteorological Parameters; Climatology;
Methane; Carbon Monoxide

20010086589 Oak Ridge National Lab., TN USA

Ecological Risk Assessment Framework for Low-Altitude Overflights by Fixed-Wing and Rotary-Wing Military Aircraft

Efroymson, R. A.; Rose, W. H.; Nemeth, S.; Sutter, G. W.; 2001; 120p; In English

Report No.(s): PB2001-106585; ORNL-TM-2000/289; No Copyright; Avail: National Technical Information Service (NTIS)
Contentsinclude the following: Acknowledgments; Introduction; Problem Formulation for Overflights, Characterization of

Exposure; Characterization of Effects; Intermediate Risk Characterization; Activity-Specific Risk Characterization;

Conclusions; Figures; References; and Appendix A.
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20010087012 California Univ., Lawrence Berkeley Lab., Environmental Energy Technologies Div., Berkeley, CA USA
Preliminary Assessment of Potential CDM Early Start Projectsin Brazil
Meyers, S.; Sathaye, J.; Lehman, B.; Schumacher, K.; vanVliet, W.; Nov. 2000; 60p; In English
Report No.(s): DE2001-776604; LBNL-46120; No Copyright; Avail: Department of Energy Information Bridge

The Brazil/U.S. Aspen Global Forum on Climate Change Policies and Programs has facilitated a dialogue between key Brazil
and U.S. public and private sector |eaders on the subject of the Clean Devel opment Mechanism (CDM). With support from the
U.S. government, a cooperative effort between Lawrence Berkeley National Laboratory and the University of Sao Paulo
conducted an assessment of a number of projects put forth by Brazilian sponsors. An important goal was to assess the potential
impact of Certified Emission Reductions (CERs) on the financial performance of projects. All of the projects contribute to
economic development in Brazil. The forestry projectsin particular would create a significant number of rural jobs, and contribute
incometo rural communities. Some of the carbon sequestration projects would provide environmental benefits with respect to
protection of biodiversity and soil.
NTIS
Forest Management; Economic Development; Climate Change; Climatology; Project Planning

20010087128 NASA Ames Research Center, Moffett Field, CA USA
On the Feasibility of Studying Shortwave Aerosol Radiative Forcing of Climate Using Dual-Wavelength Aerosol
Backscatter Lidar
Redemann, Jens, Bay Area Environmental Research Inst., USA; Russell, Philip B., NASA Ames Research Center, USA; Winker,
David M., NASA Langley Research Center, USA; McCormick, M. Patrick, Hampton Univ., USA; [2000]; 1p; In English; 20th
International Laser Radar Conference, 10-14 Jul. 2000, Vichy, France
Contract(s)/Grant(s): RTOP 146-10-04-51-78; No Copyright; Avail: Issuing Activity; Abstract Only

The current low confidence in the estimates of aerosol-induced perturbations of Earth’s radiation balance is caused by the
highly non-uniform compositional, spatial and temporal distributions of tropospheric aerosols on a global scale owing to their
heterogeneous sources and short lifetimes. Neverthel ess, recent studies have shown that the inclusion of aerosol effectsin climate
model calculations can improve agreement with observed spatial and temporal temperature distributions. In light of the short
lifetimes of aerosols, determination of their global distribution with space-borne sensors seems to be a necessary approach. Until
recently, satellite measurements of tropospheric aerosols have been approximate and did not provide the full set of information
required to determine their radiative effects. With the advent of active aerosol remote sensing from space (e.g., PICASSO-CENA),
the applicability fo lidar-derived aerosol 180 deg -backscatter data to radiative flux calculations and hence studies of aerosol
effects on climate needs to be investigated.
Author
Aerosols; Backscattering; Optical Radar; Remote Sensing; Feasibility Analysis; Radiative Heat Transfer

20010087130 NASA Ames Research Center, Moffett Field, CA USA
Desert Dust Layers Over Polluted Marine Boundary Layers: ACE-2 Measurements and ACE-Asia Plans
Russell, Philip B., NASA Ames Research Center, USA; Schmid, B., Bay Area Environmental Research Inst., USA; Livingston,
J. M., SRI International Corp., USA; Redemann, J., Bay Area Environmental Research Inst., USA; Bergstrom, R. W., Bay Area
Environmental Research Inst., USA; [2000]; 1p; In English; AGU 2000 Western Pacific Geophysics Meeting, Unknown;
Sponsored by American Geophysical Union, USA
Contract(s)/Grant(s): RTOP 146-10-04-51-78; No Copyright; Avail: Issuing Activity; Abstract Only

Aerosols in ACE-Asia are expected to have some commonalties with those in ACE-2, along with important differences.
Among the commonalities are occurrences of desert dust layers over polluted marine boundary layers. Differences include the
nature of the dust (yellowish in the East Asia desert outflow, vs. reddish-brown in the Sahara Outflow measured in ACE-2) and
the composition of boundary-layer aerosols (e.g., more absorbing, soot and organic aerosol in-the Asian plume, caused by coal
and biomass burning, with limited controls). In this paper we present ACE-2 measurements and analyses as a guide to our plans
for ACE-2 Asia. The measurements include: (1) Vertical profiles of aerosol optical depth and extinction (380-1558 nm), and of
water vapor column and concentration, from the surface through the elevated desert dust, measured by the 14-channel Ames
Airborne Tracking Sunphotometer (AATS-14); (2) Comparisons of airborne and shipborne sunphotometer optical depths to
satellite-retrieved values, with and without desert dust; (3) Comparisons between airborne Sunphotometer optical depth and
extinction spectra and those derived from coincident airborne in situ measurements of aerosol size distribution, scattering and
absorption; (4) Comparisons between size distributions measured in situ and retrieved from sunphotometer optical depth spectra;
(5) Comparisons between aerosol single scattering albedo values obtained by several techniques, using various combinations of
measurements of backscatter, extinction, size distribution, scattering, absorption, and radiative flux. We show how analyses of
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these data can be used to address questions important to ACE-Asia, such as. (1) How do dust and other absorbing aerosols affect
the accuracy of satellite optical depth retrievals? How important are asphericity effects? (2) How important are supermicron dust
and seasalt aerosols to overall aerosol optical depth and radiative forcing? How well are these aerosols sampled by aircraft inlets
and instruments? (3) How consistent are suborbital in situ and remote measurements of aerosols, among themselves and with
satellite retrievalsS? What are the main reasons for observed inconsistencies?

Author

Asia; Remote Sensing; Boundary Layers; Advanced Composition Explorer; Deserts, Contamination

20010087662 NASA Goddard Space Flight Center, Greenbelt, MD USA
The Effect of Solar Proton Events on Ozone and Other Constituentsin the Middle Atmosphere
Jackman, Charles H., NASA Goddard Space Flight Center, USA; McPeters, Richard D., NASA Goddard Space Flight Center,
USA; Labow, Gordon J., NASA Goddard Space Flight Center, USA; Fleming, Eric L., NASA Goddard Space Flight Center, USA;
Russell, James M., NASA Goddard Space Flight Center, USA; Praderas, Cid J., NASA Goddard Space Flight Center, USA;
[2001]; 1p; In English; ISCS 2001: Solar Variability, Climate and Space Weather Symposium, 13-16 Jun. 2001, Longmont, CO,
USA; No Copyright; Avail: Issuing Activity; Abstract Only

Solar proton events (SPEs) can result in increases in both HO(x) (H, OH, HO2) and NO(x) (N, NO, NO2) constituentsin the
middle atmosphere polar region (>60 degrees geomagnetic). FIO(x) constituents produced by SPEs caused decreases in
mesospheric and upper stratospheric ozone observed during several events. Recent SPEs in July and November of 2000 caused
ozone decreases of over 30 percent during the event as measured by UARS HALOE and NOAA 14 SBUV/2. These HO(x)-driven
ozone depletions last only during the SPES (severa hoursto afew days) because of the short lifetimes of HO(x) constituentsin
the atmosphere. The NO(X) species feed into the entire odd nitrogen family NO(y) (N, NO, NO2, NO3, N205, HNO,14NO4,
CIONO2, BrONO2) over aperiod of hoursto weeks. The NO(y) family lasts several months or more in the stratosphere with low
sun conditions. The two largest SPEs in the past 30 years, October 1989 and August 1972, caused polar stratospheric ozone
depletionsis greater than 10 percent for weeks past the events. The SPE in July 2000, third largest in 30 years, was measured by
NOAA 14 SBUV/2 to decrease ozone by several percent for days past the event. Enhancements in mesospheric NO(x) of over
50 ppbv were also measured by UARS HALOE during this event. A review of the influence of SPEs on ozone and other
constituents in the middle atmosphere will be given in thistalk.
Author
Solar Protons, Ozone; Hydrogen Compounds; Nitrogen Oxides, Atmospheric Composition; Mesosphere; Stratosphere;
Geomagnetism

20010087775 National Aerospace Lab., Flight Div., Tokyo, Japan

Airborne Observation of Atmospheric Carbon Dioxide over Sagami-Bay, Japan

Machida, T.; Yazawa, K.; Tagashira, T.; Inoue, G.; Tamaru, T.; Jan. 2001; 18p; In Japanese; Portions of this document are not fully
legible

Report No.(s): PB2001-106899; NAL-TR-1422; Copyright; Avail: National Technical Information Service (NTIS)

In order to ascertain temporal and spatial variationsin atmospheric carbon dioxide (CO2) levels near the Tokyo metropolitan
area, air samples have been collected by airplane since December 1996, over Sagami-Bay in Japan. Sampling was carried out
monthly from December 1996 to May 1997 and twice a month from June 1997 to December 1999, at eight altitudes from 0.5km
to 7km. The CO2 concentration in these samples shows clear seasonal variation and secular increase.

NTIS
Atmospheric Composition; Carbon Dioxide Concentration; Air Pollution

20010087783 NASA Goddard Space Flight Center, Greenbelt, MD USA
Atmospheric Gravitational Torque Variations Based on Various Gravity Fields
Sanchez, Braulio V., NASA Goddard Space Flight Center, USA; Rowlands, David, NASA Goddard Space Flight Center, USA;
[2001]; 2p; In English; American Geophysical Union 2001 Spring Meeting, 29 May - 2 Jun. 2001, Boston, MA, USA; Sponsored
by American Geophysical Union, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Advancementsin the study of the Earth’s variable rate of rotation and the motion of its rotation axis have given impetus to
the analysis of the torques between the atmosphere, oceans and solid Earth. The output from global general circulation models
of the atmosphere (pressure, surface stress) is being used as input to the torque computations. Gravitational torque between the
atmosphere, oceans and solid Earth is an important component of the torque budget. Computation of the gravitational torque
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involves the adoption of a gravitational model from awide variety available. The purpose of thisinvestigation isto ascertain to
what extent this choice might influence the results of gravitational torque computations.

Author

Earth Rotation; Gravitational Fields; Torque; Atmospheric Pressure

20010087787 Science Applications International Corp., San Diego, CA USA

Radiation Environment Program (REP) 1992 to 1994, 24 Mar. 1992 - 31 Jan. 1997

Kaul, Dean C.; Egbert, stephen D.; Sep. 2000; 61p; In English

Contract(s)/Grant(s): DNA001-92-C-0082

Report No.(s): AD-A392711; SAIC-98/1000; DSWA-TR-98-2; No Copyright; Avail: CASI; A01, Microfiche; A04, Hardcopy
Thisisareport of radiation transport computations by Science Applications International Corporation (SAIC), under contract

to the Defense Special Weapons Agency (DSWA). It describes efforts to verify and validate the MASH shielding system and its

associated DABL69 (ENDF/B-V) cross section set. The report describes MASH calculations of free field fluence and kerma

intended to match neutron and gamma ray fluence and dose measurements mad at Aberdeen Pulse Radiation Facility (APRF).

It describes the technical approach taken in performing the calculations, as well as a detailed comparison between calculation and

measurements made at APRE between the spring of 1992 and the Fall of 1994, which marked the end of the REP program.

Calculations include those using the standard MASH package and those involving revisions and perturbations to the MASH

calculations, incorporating new cross section data and new applications of MASH technology. These additions specifically

account for forest in the vicinity of a measurement sire and examine the affect of revised cross sections, in order to understand

and explain discrepancies between cal cul ation and measurement.

DTIC

Radiation Transport; lonizing Radiation

20010087975 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
Recalibration of GOME Spectra for the Purpose of Ozone Profile Retrieval
vanderA, Ronald, Royal Netherlands Meteorological Inst., Netherlands; Jun. 26, 2001; ISSN 0169-1708; 18p; In English
Report No.(s): KNMI-TR-236; ISBN 90-369-2197-X; Copyright; Avail: Issuing Activity

The satellite instrument GOME (Global Ozone Monitoring Experiment), on board of the ERS-2 mission of ESA (European
Space Agency), is measuring backscattered sunlight from the atmosphere in the range from 240 to 790 nm. This spectrum is used
for deriving globally, height-resolved information of the ozone distribution in the atmosphere. Contrary to total ozone column
retrieval, the retrieval algorithm for ozone profiles requires absolutely calibrated reflectivity spectra. However, the in-flight
calibration of the GOME reflectivity spectra needs to be corrected before the spectra can be used for profile retrieval. A method
for this calibration correction of the GOME level 1 datais described in thisreport. The retrieved profiles from the recalibrated
reflectivity spectra of GOME differ in the stratosphere up to 50% from retrieved profiles without the correction. With the
calibration correction improved ozone profiles are retrieved for the atitude range up to 50 km. Several results from ozone profile
retrieval from GOME data have been presented in the past [Munro et al., 1998, Hoogen et al., 1999, van der A et al., 1998]. Munro
et a. presented results of retrieved ozone profiles below 30 km. Hoogen et a. excluded the spectrum below 290 nm from their
retrieval and corrected the spectrum above 290 nm with empirically derived Chebyshev polynomials. Their retrieved ozone values
above the ozone maximum, however, show systematic deviations compared to 0zone sondes. Comparison of our initia retrieved
ozone profiles with ground measurements (from sondes of the NILU data base and lidar measurements) and 0zone measurements
from the satellite instrument HALOE (HAL ogen Occultation Experiment) revealed a strong systematic deviation above 25 km
between GOME measurements and other 0zone measurements. Ozone profiles from GOME retrieved for the upper stratosphere
are not yet published in literature due to radiometric problems of the measured spectrum below 290 nm. In this report these
problems are identified, and subsequently corrected for, in order to be able to present accurate ozone profiles for both troposphere
and stratosphere.
Author
Ozone; Satellite-Borne Instruments; Sunlight; Radiance; Calibrating; Ozonometry; Atmospheric Sounding; Reflectance

20010088233 Argonne National Lab., Center for Transportation Research, IL USA

Fuel-Cycle Emissionsfor Conventional and Alter native Fuel Vehicles: An Assessment of Air Toxics

Winebrake, J.; He, D.; Wang, M.; 2001; 92p; In English

Report No.(s): DE2001-768564; ANL/ESD-44; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
The report provides information on recent efforts to use the Greenhouse Gases, Regulated Emissions, and Energy Usein

Transportation (GREET) fuel-cycle model to estimate air toxics emissions. GREET currently addresses greenhouse gas emissions
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and such regulated emissions as volatile organic compounds, nitrogen oxides, and carbon monoxide. This study is significant
becauseit isthe first to consider fuel-cycle emissions of these pollutants for aternative transportation fuels. For this study, we
evaluated air toxics emissions of the following fuels and vehicle technologies: conventional gasoline, conventional diesel, federal
reformulated gasoline, California reformulated gasoline, compressed natural gas, liquefied natural gas, methanol, ethanol,
battery-powered electric vehicles, and hybrid electric vehicles.

NTIS

Fuels; Exhaust Emission; Greenhouse Effect; Exhaust Gases; Energy Policy

20010089247 NASA Goddard Space Flight Center, Greenbelt, MD USA
Climate Modeling and Prediction at NSI PP
Suarez, Max, NASA Goddard Space Flight Center, USA; [2001]; 1p; In English; No Copyright; Avail: Issuing Activity; Abstract
Only

The talk will review modeling and prediction efforts undertaken as part of NASA’'s Seasonal to Interannual Prediction Project
(NSIPP). The focus will be on atmospheric model results, including its use for experimental seasonal prediction and the diagnostic
analysis of climate anomalies. The model’s performance in coupled experiments with land and atmosphere models will also be
discussed.
Author
Climate Models; Predictions; Forecasting; Atmospheric Models; Periodic Variations

20010089248 NASA Goddard Space Flight Center, Greenbelt, MD USA
Simulation of Climatic Changesin the Arctic and North Atlantic During Recent Decades
Hakkinen, Sirpa, NASA Goddard Space Flight Center, USA; [2001]; 1p; In English; Modern Polar Symposium, 23-27 Jun. 2001,
Bad Durkheim, Germany; No Copyright; Avail: Issuing Activity; Abstract Only

The interactions of the atmosphere and ice-ocean system in the Arctic will be studied using a coupled ice-ocean model which
will also useice drift derived from microwave observations as forcing. We especially search for linkages between the recent large
climatic shiftsin the Arctic Ocean and atmosphere for which period we aso have microwave seaice data. The coupled model
area covers the whole N. Atlantic thus interactions between the lower latitudes are also investigated because we anticipate that
the same large scale atmospheric patterns which dominate the midlatitudes extend their influence on the Arctic. The model
hindcast for 1951-1993 shows clear decadal variability in the leading modes of ocean circulation. No specific low-freq modes
are expected for the ice drift because its spectrum is white. However, the ice drift exhibits two see-saw patternsin response to the
leading atmospheric circulation mode (' Arctic Oscillation”), one of them is the well-known out of phase relationship between
Baffin Bay and Barents-Kara Seas, the other one is between Siberian shelf and Alaskan Coast (Hakkinen and Geiger, 2000).
Author
Climate Change; Smulation; Arctic Regions; Periodic Variations; Oscillations; Ocean Models; Climatology; Air Water
Interactions

20010089249 NASA Goddard Space Flight Center, Greenbelt, MD USA
Remote Sensing of Aerosol and Non-Aerosol Absorption
Kaufman, Y. J., NASA Goddard Space Flight Center, USA; Dubovik, O., Science Systems and Applications, Inc., USA; Holben,
B. N., NASA Goddard Space Flight Center, USA; Remer, L. A., NASA Goddard Space Flight Center, USA; Tanre, D., Centre
National de la Recherche Scientifique, France; [2001]; 1p; In English; Chapman Conference, 13 Aug. 2001, Estes Park, CO, USA;
No Copyright; Avail: Issuing Activity; Abstract Only

Remote sensing of aerosol from the new satellite instruments (e.g. MODI'S from Terra) and ground based radiometers (e.g.
the AERONET) provides the opportunity to measure the absorption characteristics of the ambient undisturbed aerosol in the entire
atmospheric column. For example LANDSAT and AERONET data are used to measure spectral absorption of sunlight by dust
from West Africa. Both Application of the LANDSAT and AERONET data demonstrate that Saharan dust absorption of solar
radiation is several times smaller than the current international standards. Thisis due to difficulties of measuring dust absorption
in situ, and due to the often contamination of dust properties by the presence of air pollution or smoke. We use the remotely sensed
aerosol absorption properties described by the spectral sin le scattering albedo, together with statistics of the monthly optical
thickness for the fine and coarse aerosol derived from the MODIS data. The result is an estimate of the flux of solar radiation
absorbed by the aerosol layer in different regions around the globe where aerosol is prevalent. If this aerosol forcing through
absorption is not included in global circulation models, it may be interpreted as anomalous absorption in these regions. In a
preliminary exercise we also use the absorption measurements by AERONET, to derive the non-aerosol absorption of the
atmosphere in cloud free conditions. The results are obtained for the atmospheric windows: 0.44 microns, 0.66 microns, 0.86
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microns and 1.05 microns. In all the locations over the land and ocean that were tested no anomalous absorption in these
wavelengths, was found within absorption optical thickness of +/- 0.005.

Author

Remote Sensing; Aerosols; Absorption Spectroscopy; Satellite Instruments, Radiometers; Radiation Absorption; Atmospheric
Models

46
GEOPHYSICS

Includes earth structure and dynamics, aeronomy; upper and lower atmosphere studies; ionospheric and magnetospheric physics;
and geomagnetism. For related information see 47 Meteorology and Climatology; and 93 Space Radiation.

20010083378 NASA Goddard Space Flight Center, Greenbelt, MD USA
Retrieval of Polar Stratospheric Cloud Microphysical Properties from Lidar Measurements: Dependence on Particle
Shape Assumptions
Reichardt, J., NASA Goddard Space Flight Center, USA; Reichardt, S., NASA Goddard Space Flight Center, USA; Yang, P,
NASA Goddard Space Flight Center, USA; McGeg, T. J., NASA Goddard Space Flight Center, USA; [2001]; 46p; In English;
No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A retrieval algorithm has been developed for the microphysical analysis of polar stratospheric cloud (PSC) optical data
obtained using lidar instrumentation. The parameterization scheme of the PSC microphysical properties allows for coexistence
of up to three different particle types with size-dependent shapes. The finite difference time domain (FDTD) method has been
used to calculate optical properties of particles with maximum dimensions equal to or less than 2 mu m and with shapes that can
be considered more representative of PSCs on the scale of individual crystals than the commonly assumed spheroids. Specifically.
these areirregular and hexagonal crystals. Selection of the optical parameters that are input to the inversion algorithm is based
on apotential data set such as that gathered by two of the lidars on board the NASA DC-8 during the Stratospheric Aerosol and
Gas Experiment 0 p (SAGE) Ozone L oss Validation experiment (SOLVE) campaign in winter 1999/2000: the Airborne Raman
Ozone and Temperature Lidar (AROTEL) and the NASA Langley Differential Absorption Lidar (DIAL). The 0 microphysical
retrieval algorithm has been applied to study how particle shape assumptions affect the inversion of lidar data measured in leewave
PSCs. The model simulations show that under the assumption of spheroidal particle shapes, PSC surface and volume density are
systematically smaller than the FDTD-based values by, respectively, approximately 10-30% and approximately 5-23%.
Author
Atmospheric Composition; Cloud Physics; Crystals; Ice Clouds; Polar Meteorology; Shapes; Spheroids

20010083993 Steedman (R. Scott), Reading, UK
Earthquake Engineering Support, Phase 4 Final Report
Steedman, R. S.; Sep. 2000; 28p; In English
Contract(s)/Grant(s): N68171-00-M-5505
Report No.(s): AD-A390677; ARDSG-R/D-8922-EN-01; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

This report describes the initial findings of an experimental study supported by the U.S. Army Centrifuge Research Center
and Engineer Earthquake Engineering Research Program (EQEN) into the behavior of saturated sands under high initia effective
confining stresses subjected to strong ground shaking. The research was conducted using the Army Centrifuge at the U.S. Army
Engineering Research and Development Center (ERDC), located in Vicksburg MS, formerly known as the Waterways Experiment
Station (WES). The centrifuge studies have shown that the generation of excess pore pressureis limited to alevel lessthan 100
percent for vertical effective confining stresses exceeding around 3 atmospheres (atm, or 300 KPa). This limit reduces at higher
confining stresses. It islikely that thislimit isafunction of arange of variables, including amplitude of shaking. A second key
finding indicates that dense layers overlying loose layers may still be readily liquefied as a consequence of the high excess pore
pressures generated below. If verified, the potential benefits from these findings for the design of remediation works for large earth
dams could be substantial. The report describes the equipment used for the experiments, the research program, and presents the
initial results, contrasting the development of excess pore pressure at low confining stress with that at high confining stress.
Possible consequences for a hypothetical dam are discussed.
DTIC
Earthquakes; Research Management; Geological Faults
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20010084267 NASA Goddard Inst. for Space Studies, New York, NY USA
The Variability of the Horizontal Circulation in the Troposphere and Stratosphere: A Comparison
Perlwitz, Judith, NASA Goddard Inst. for Space Studies, USA; Graf, Hans-F., Max-Planck-Inst. fuer Meteorologie, Germany;
[2001]; 22p; In English
Report No.(s): GCN-01-31; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The variability of the horizontal circulation in the stratosphere and troposphere of the Northern Hemisphere (NH) is compared
by using various approaches. Spatial degrees of freedom (dof) on different time scales were derived. Modes of variability were
computed in geopotential height fields at the tropospheric and stratospheric pressure levels by applying multivariate statistical
approaches. Features of the spatial and temporal variability of the winterly zonal wind were studied with the help of recurrence
and persistence analyses. The geopotential height and zonally-averaged zonal wind at the 50-, 500- and 1000-hPa level are used
to investigate the behavior of the horizontal circulation in the lower stratosphere, mid-troposphere and at the near surface level,
respectively. Itisillustrated that the features of the variability of the horizontal circulation are very similar in the mid-troposphere
and at the near surface level. Dueto the filtering of tropospheric disturbances by the stratospheric and upper tropospheric zonal
mean flow, the variability of the stratospheric circulation exhibits less spatial complexity than the circulation at tropospheric
pressure levels. There exist enormous differencesin the number of degrees of freedom (or free variability modes) between both
atmospheric layers. Results of the analyses clearly show that the concept of azonally symmetric AO with asimple structurein
the troposphere similar to the one in the stratosphere is not valid. It is concluded that the spatially filtered climate change signal
can be detected earlier in the stratosphere than in the mid-troposphere or at the near surface level.
Author
Atmospheric Circulation; Atmospheric Stratification; Degrees of Freedom; Geopotential Height; Stratosphere; Troposphere;
Wind (Meteorology)

20010084310 NASA Goddard Space Flight Center, Greenbelt, MD USA
Mixing in the Extratropical Stratosphere: M odel-measurements Comparisonsusing MLM Diagnostics
Ma, Jun, Johns Hopkins Univ., USA; Waugh, Darryn W., Johns Hopkins Univ., USA; Douglass, Anne R., NASA Goddard Space
Flight Center, USA; Kawa, Stephan R., NASA Goddard Space Flight Center, USA; [2001]; 46p; In English; No Copyright; Avail:
CASI; AQ3, Hardcopy; A01, Microfiche

We evaluate transport processes in the extratropical lower stratosphere for both models and measurements with the help of
equivalent length diagnostic from the modified Lagrangian-mean (MLM) analysis. This diagnostic is used to compare
measurements of long-lived tracers made by the Cryogenic Limb Array Etalon Spectrometer (CLAES) on the Upper Atmosphere
Research Satellite (UARS) with simulated tracers. Simulations are produced in Chemical and Transport Models (CTMs), in which
meteorological fields are taken from the Goddard Earth Observing System Data Assimilation System (GEOS DAS), the Middle
Atmosphere Community Climate Model (MACCM?2), and the Geophysical Fluid Dynamics Laboratory (GFDL) " SKYHI”
model, respectively. Time series of isentropic equivalent length show that these models are able to capture magjor mixing and
transport properties observed by CLAES, such as the formation and destruction of polar barriers, the presence of surf zonesin
both hemispheres. Differences between each model simulation and the observation are examined in light of model performance.
Among these differences, only the simulation driven by GEOS DAS shows one case of the "top-down” destruction of the Antarctic
polar vortex, as observed in the CLAES data. Additional experiments of isentropic advection of artificial tracer by GEOS DAS
winds suggest that diabatic movement might have considerable contribution to the equivalent length field in the 3D CTM
diagnostics.
Author
Atmospheric Models; Fluid Dynamics; Lagrangian Function; Stratosphere; Atmospheric Conductivity; Thermal Conductivity;
Atmospheric Stratification; Advection; Mixing; Models

20010084311 Hampton Univ., Dept. of Physics, VA USA
Development of a Portable, Ground-based Ozone Lidar Instrument for Tropospheric Ozone Research and Educational
Training Final Report, 1 Jul. 1997 - 30 Jun. 1999
Chyba, Thomas, Hampton Univ., USA; Zemker, Thomas, Hampton Univ., USA; [1999]; 27p; In English
Contract(s)/Grant(s): NCC1-251; NAG1-1949; No Copyright; Avail: CASl; A03, Hardcopy; A01, Microfiche

The objective of this research project isto develop a portable, eye-safe, ground-based ozone lidar instrument specialized for
ozone differential absorption lidar (DIAL) measurements in the troposphere. This research project directly supports the goal of
NASA's Earth Science Enterprise to understand the distribution and budget of tropospheric ozone (objective 1.5 of the Earth
Science Strategic Enterprise Plan, 1998-2002). It can participate in ground validation experiments for TES, a tropospheric ozone
satellite mission due to be launched in 2002. It can also be utilized for correlative ground measurements in future GTE (Global
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Tropospheric Experiment) and space-based ozone lidar missions, such as ORACLE. Multiple ground-based ozone lidar systems
would improve the data obtained through current ozone-sonde networks. This prototype instrument could to serve as the basic
unit for these and other future monitoring projects requiring multi-instrument networks, such as that proposed for the Global
Tropospheric Ozone Project (GTOP). GTOP is currently being formulated by a scientific panel of the International Global
Atmospheric Chemistry Project to meet its goal to better understand the processes that control the global distribution of
tropospheric ozone. In order for the lidar to be widely deployed in networks, it must be fairly easy to use and maintain as well
as being cost-competitive with a ground station launching ozonesondes several times aday. A second 2-year grant to continue
this effort with students participating in ground tests and system improvements has been awarded by the Office of Equal
Employment Opportunities (OEOP). This project also supports existing NASA lidar missions through its development of
advanced, compact lidar technology. Innovations in both transmitters and receivers have been made in this project. Finaly, this
system could be modified in the future to probe more deeply into the stratosphere. This could be accomplished by increasing the
emitted energy or optimizing the wavelengths for this purpose. In addition to NASA, this system has applications to the EPA,
NOAA, and the DOD. An AFOSR grant has been awarded based on the results of this effort to fund advanced transmitter
development at medium (20-40 mJ) energies. A second proposal to the DOD with aletter of support from Air Force Research
Laboratory, has been submitted to extend this uv laser technology to 100 mJlevels. Thus, this project has enabled students and
faculty at Hampton University to begin to devel op research efforts in support of the mission of the DOD. This instrument will
be based at Hampton University (HU) to meet our educational goal to train studentsin lidar technology as well as atmospheric
ozone data analysis and interpretation. It will be also available for off-site measurement campaigns and will serve as atest bed
for further instrument development. Later development beyond this grant to extend the scientific usefulness of the instrument may
include incorporation of an aerosol channel and upgrading the laser to make stratospheric 0zone measurements. Seven
undergraduates, three graduate students, and one postdoctoral. researcher (formerly an HU student) have been active participants
in this research effort.

Author

Absorption Spectroscopy; Atmospheric Chemistry; Atmospheric Composition; Differential Absorption Lidar; Laser
Applications; Lasers; Optical Radar; Ozone; Sratosphere; Troposphere; Education

20010084312 Search for Extraterrestrial Intelligence Inst., CA USA
Mineralogical and Geochemical Analyses of Antarctic Lake Sediments. A Reflectance and M oessbauer Spectroscopy
Study with Applicationsfor Remote Sensing on Mars
Froeschl, Heinz, Arsenal Research, Austria; Lougear, Andre, Medical Univ., Germany; Trautwein, Alfred X., Medical Univ.,
Germany; Newton, Jason, Tokyo Univ., Japan; Doran, Peter T., lllinois Univ., USA; Koerner, Wilfried, Wien Univ., Austrig;
Koeberl, Christian, Wien Univ., Austria; Mar. 07, 2000; 1p; In English
Contract(s)/Grant(s): NCC2-1100; RTOP 344-34-00-02; No Copyright; Avail: Issuing Activity; Abstract Only

L akebottom sediments from the Dry Valleys region of Antarctica have been analyzed here in order to study the influence of
water chemistry on the mineralogy and geochemistry of these sediments, as well as to evaluate techniques for remote spectral
identification of potential biomarker minerals on Mars. Lakes from the Dry Valleys region of Antarctica have been investigated
as possible analogs for extinct lake environments on early Mars. Sediment cores were collected in the present study from
perennially ice-covered Lake Hoare in the Taylor Valley. These sediments were taken from a corein an oxic region of the lake
and another core in an anoxic zone. Differences between the two cores were observed in the sediment color, Fe(I1)/Fe(l11) ratio,
the presence of pyrite, the abundance of Fe, S and some trace elements, and the C, N and S isotope fractionation patterns. The
results of visible-infrared reflectance spectroscopy (0.3-25 microns) Mossbauer spectroscopy (77 and 4 K) and X-ray diffraction
are combined to determine the mineralogy and composition of these samples. The sediments are dominated by plagioclase,
K-feldspar, quartz and pyroxene. Algal mats grow on the bottom of the lake and organic material has been found throughout the
cores. Calcite is abundant in some layers of the aerobic core (shallow region) and pyrite is abundant in some layers of the anaerobic
core (deep region). Analysis of the spectroscopic features due to organics and carbonates with respect to the abundance of organic
C and carbonate contents was performed in order to select optimal spectral bands for remote identification of these components
in planetary regoliths. Carbonate bands near 4 and 6.8 microns (approx.2500 and 1500/cm) were detected for carbonate
abundances as low as 0.1 wt.% CO2. Organic features at 3.38, 3.42 and 3.51 microns (2960, 2925 and 2850/cm) were detected
for organic C abundances as low as 0.06 wt.% C. The d13C trends show a more complex organic history for the anaerobic
sediments than for the aerobic sediments. The biogenic pyrite found in the anaerobic core is associated with lighter d34S values
and high organic C levels and could be used as a biomarker mineral for paleolakes on Mars.
Author
Sediments; Antarctic Regions, Mineralogy; Mosshauer Effect; Infrared Spectroscopy; Remote Sensing; Carbonates
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20010084626 NASA Marshall Space Flight Center, Huntsville, AL USA
The Storm-Time Plasmasphere by IMAGE/EUV
Gallagher, D. L., NASA Marshall Space Flight Center, USA; [2001]; 1p; In English; Geospace Environment Modeling
Conference, 17-22 Jun. 2001, Snowmass, CO, USA; No Copyright; Avail: Issuing Activity; Abstract Only

With the availahility of routine global images of the plasmasphere from the IMAGE Mission Extreme Ultraviolet Imager
(EUV), we now have a growing body of observations that both characterize and quantify the dynamics of the plasmasphere. Direct
interactions of the plasmasphere with the ring current and indirect interaction through localized electric fields appear to be the
cause of acomplex array of structuresin the spatial distribution of thermal plasma. This presentation will show those featuresin
detail and discuss possible mechanisms for their cause.
Author
Plasmasphere; Extreme Ultraviolet Radiation; Storms; Electric Fields; Imaging Techniques

20010084725 lowa Univ., Dept. of Physics and Astronomy, lowa City, |A USA
Electron Temperature and Density at High Latitude
Kletzing, C. A., lowaUniv., USA; Mozer, F. S, CaliforniaUniv., USA; Torbert, R. B., New Hampshire Univ., USA; Journa of
Geophysical Research; Jul. 01, 1998; ISSN 0148-0227; Volume 103, No. A7, pp. 14,837-14,845; In English
Contract(s)/Grant(s): NAG5-4518
Report No.(s): Paper-98JA00962; Copyright; Avail: Issuing Activity

The background el ectron temperature and density at altitudes between 1000 and 8000 km at invariant |atitudes greater than
60 degrees have been determined from swept Langmuir probe measurements from the S3-3 satellite. These plasma parameters
are determined by fitting the measured probe current-voltage relation to the expected theoretical response. Statistically acceptable
fitsare found for approx. 20% of all measurements and do not include measurements within the auroral density cavity. The results
indicate that the density varies as an inverse power law with increasing altitude which has a typical value of 10 per cubic
centimeters at 8000 km in altitude. The electron temperature shows a slight increase with altitude but islessthan 5 eV for almost
all measurements. These results suggest that the background plasma outside of auroral density cavities on high-latitude field lines
below 8000 km is dominated by cold plasma of ionospheric origin which is at least an order of magnitude more dense than hotter
magnetospheric components.
Author
Electron Density (Concentration); Electrostatic Probes; Polar Regions; Auroras, Satistical Analysis

20010084727 NASA Ames Research Center, Moffett Field, CA USA
Consensus Assignments for Water Vapor Lines Not Assigned on the HITRAN Database: 13,200 to 16,500/cm
Giver, Lawerence P, NASA Ames Research Center, USA; Chackerian, Charles, J., NASA Ames Research Center, USA;
Freedman, Richard S., NASA Ames Research Center, USA; Varanasi, Prasad, NASA Ames Research Center, USA; [2000]; 1p;
In English; HITRAN Conference, June 2000, Unknown; No Copyright; Avail: Issuing Activity; Abstract Only

There are nearly 800 water Vapor-lines in the 13,200-16,500/cm region that do not have rovibrational assignmentsin the
HITRAN database. The positions and intensities in the database were determined by Mandin et al., but assignments could not be
determined at that time. Polyansky, et al. have now assigned over 600 of the unassigned lines in the 11,200-16,500/cm region.
Schwenke has also given rovibrational assignments to many of these unassigned lines throughout the visible and near-infrared.
Both articles changed the assignments of some HITRAN lines. Carleer et al. extend assignments to some weaker lines measured
by them on new spectra with excellent signal/noise. However, some lines measured by Mandin et al. were omitted by Carleer,
et al. because of blends due to lower spectral resolution. The rovibrational assignments of Polyansky et al. completely agree with
those in Schwenke's article for only about 200 lines. However, Schwenke's ab initio line list is available on his internet site
(http://ccf.arc.nasa.gov/-dschwenke). A detailed comparison of the Polyansky et al.line list, the Carleer et al.line list, and
Schwenke's ab initio line list shows alarger number of agreements. In many cases the disagreement is only about the vibrational
and/or rotational upper level, while there is agreement on the lower state assignment and energy level, "E”, which is of primary
importance for atmospheric applications. We will present alinelist of " consensus’ assignmentsin the 13,200-16,500/cm region
for consideration of inclusion on the HITRAN and GEISA databases. This will substantially reduce the number of unassigned
lines on the databases in this spectral region.
Author
Water Vapor; Signal to Noise Ratios; Energy Levels; Energy Spectra; Vibration
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20010084728 NASA Ames Research Center, Moffett Field, CA USA
Microphysical M odelling of Polar Stratospheric Clouds During the 1999-2000 Winter
Drdla, Katja, NASA Ames Research Center, USA; Schoeberl, Mark, NASA Ames Research Center, USA; Rosenfield, Joan,
NASA Ames Research Center, USA; [2000]; 1p; In English; AGU Spring Meeting, 30 May - 3 Jun. 2000, Washington, DC, USA;
Sponsored by American Geophysical Union, USA; No Copyright; Avail: Issuing Activity; Abstract Only

The evolution of the 1999-2000 Arctic winter has been examined using a microphysical/photochemical model run along
diabatic trajectories. A large number of trajectories have been generated, filling the vortex throughout the region of polar
stratospheric cloud (PSC) formation, and extending from November until the vortex breakup, in order to provide representative
sampling of the evolution of PSCs and their effect on stratospheric chemistry. The 1999-2000 winter was particularly cold,
allowing extensive PSC formation. Many trajectories have ten-day periods continuously below the Type | PSC threshold;
significant periods of Type |l PSCs are also indicated. The model has been used to test the extent and severity of denitrification
and dehydration predicted using arange of different microphysical schemes. Scenarios in which freezing only occurs below the
ice frost point (causing explicit coupling of denitrification and dehydration) have been tested, as well as scenarios with partial
freezing at warmer temperatures (in which denitrification can occur independently of dehydration). The sensitivity to parameters
such as aerosol freezing rates and heterogeneous freezing have been explored. Several scenarios cause sufficient denitrification
to affect chlorine partitioning, and in turn, model-predicted ozone depletion, demonstrating that an improved understanding of
the microphysics responsible for denitrification is necessary for understanding ozone loss rates.
Author
Photochemical Reactions; Stratosphere; Atmospheric Chemistry; Ice Clouds; Polar Meteorology; Trajectories, Denitrogenation

20010085780 NASA Ames Research Center, Moffett Field, CA USA
Satellite Observations of Tropospheric Chemistry
Singh, Hanwant B., NASA Ames Research Center, USA; Jacob, Daniel J., Harvard Univ., USA; [2000]; 6p; In English; No
Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The troposphere is an essential component of the earth’s life support system as well as the gateway for the exchange of
chemicals between different geochemical reservoirs of the earth. The chemistry of the troposphere is sensitive to perturbation from
awide range of natural phenomena and human activities. The societal concern has been greatly enhanced in recent decades due
to ever increasing pressures of population growth and industrialization. Chemical changes within the troposphere control a vast
array of processes that impact human health, the biosphere, and climate. A main goal of tropospheric chemistry research isto
measure and understand the response of atmospheric composition to natural and anthropogenic perturbations, and to develop the
capability to predict future change. Atmospheric chemistry measurements are extremely challenging due to the low
concentrations of critical species and the vast scales over which the observations must be made. Available tropospheric data are
mainly from surface sites and aircraft missions. Because of the limited temporal extent of aircraft observations, we have very
limited information on tropospheric composition above the surface. This situation can be contrasted to the stratosphere, where
satellites have provided critical and detailed chemical data on the global distribution of key trace gases.
Derived from text
Atmospheric Chemistry; Atmospheric Composition; Satellite Observation; Troposphere

20010085854 State Univ. of New York, Albany, NY USA
Case Study Investigations of Large-Amplitude Inertia-Gravity Wave Environments and Mesoscale Structures Final
Report, 1 Jul. 1998 - 30 Jun. 2001
Bosart, Lance F,, Albany Univ., USA; [2001]; 6p; In English
Contract(s)/Grant(s): NAG5-7469; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The research effort supported by NASA Grant NAG5-7469, awarded to the University at Albany, State University of New
York (UA/SUNY), comprises the following two projects: (1) the observational study of large-amplitude inertia-gravity wave
environments over the continental USA; and (2) the definition of opportunities and issues in extratropical cyclone dynamics and
related phenomenological studies that may be addressed using high-resolution global datasets produced by the Data Assimilation
Office (DAO) at the NASA/Goddard Space Flight Center.
Author
Cyclones; Gravity Waves; |nertia; Mesoscal e Phenomena
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20010085857 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
On the Air-Sea Coupling in the WAM Wave M odel
Doortmont, D. F., Royal Netherlands Meteorological Inst., Netherlands; Makin, V. K., Royal Netherlands Meteorological Inst.,
Netherlands; 2000; ISSN 0169-1651; 64p; In English; Original contains color illustrations
Contract(s)/Grant(s): ENV4-CT97-0460
Report No.(s): KNMI-WR-2000-02; ISBN 90-369-2174-0; Copyright; Avail: Issuing Activity

Wind generates waves on the surface of the ocean. Modifications of the sea state influence the wind profile just aboveit. The
current WAM wave model, Cycle 4, incorporates the coupling back of the waves to the wind by modifying the Charnock constant
by a coupling parameter defined as the ratio of the wave-induced stress to the total momentum flux. Shortcomings of the numerical
implementation of the coupling are discussed. This coupling module is compared to one using a fixed Charnock constant which
is shown to produce equally accurate significant wave heights. An alternative air-sea coupling parameterization is put forward,
replacing the present wind input source function in the WAM model. It uses recently developed physics to cal culate the momentum
fluxes directly, without applying a Charnock type relation. A more accurate pre-described high-frequency tail of the wave
spectrum is used to calculate the wave-induced stress. An iterative parameter tuning method is presented to estimate control
parameters occurring in the air-sea coupling modules. It minimizes a cost-function representing the modelling error using afinite
difference approach together with the Levenberg-Marquardt optimization method. Model experiments are performed for the
North Sea to tune, validate and intercompare the alternative wind-wave coupling parameterizations in the WAM model. The
impact on calculated wave parameters like significant wave height is studied.
Derived from text
Water Waves; Air Water Interactions, Mathematical Models; Finite Difference Theory; Parameterization; Errors

20010085930 Air Force Inst. of Tech., Wright-Patterson AFB, OH USA

Validation and Characterization of lonospheric Densities M easured by DM SP

Keyser, Herbert L.; Mar. 2001; 136p; In English

Report No.(s): AD-A392481; AFIT/GAP/ENP/01M-05; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche
Future models of the thermosphere-ionosphere-magnetosphere system will require near real-time assimilation of ionospheric

parameters to specify% and forecast these regions One of the current sensors that will be used in the GAIM model isthe DMSP

SSIES. Knowledge of the SSIES s reliability and data characteristics is key to using the data when relying on automated processes

to ingest the data. to validate the DM SP value, the DM SP-measured density is compared to ground-based | SR measurements from

solar minimum to solar maximum. The DM SP data are compared to data from the ISRs located at the Millstone Hill Observatory

in Massachusetts and Sondrestrom in Greenland. The DM SP was found to measure densities 10 percent - 20 percent lower than

Millstone Hill and 90 percent lower then Sondrestrom, however both were within the uncertainties of the ISR measurements. The

DMSP data over Millstone Hill were analyzed for variability. After de trending the data, the variability was found to range from

0.2 percent in geomagnetically quiescent periods to over 20 percent during active periods.
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20010086227 Smithsonian Astrophysical Observatory, Cambridge, MA USA
Tunable Far Infrared Studiesin Support of Stratospheric Measurements Final Report, 1 Jun. 1997 - 30 Apr. 2001
Chance, Kelly V., Smithsonian Astrophysical Observatory, USA; Park, K., Oregon Univ., USA; Nalt, I. G., NASA Langley
Research Center, USA; Evenson, K. M., National Inst. of Standards and Technology, USA; August 2001; 14p; In English
Contract(s)/Grant(s): NAG5-4653; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

This report summarizes research done under NASA Grant NAG5-4653. The research performed under this grant has been
a collaboration between institutions including the Smithsonian Astrophysical Observatory, the National Institute of Standards and
Technology, the University of Oregon, and the NASA Langley Research Center. The program has included fully line-resolved
measurements of submillimeter and far infrared spectroscopic line parameters (pressure broadening coefficients and their
temperature dependences, and line positions) for the analysis of field measurements of stratospheric constituents, far infrared
database improvements, and studies for improved satellite measurements of the Earth’s atmosphere. This research program is
designed to enable the full utilization of spectra obtained in far infrared/submillimeter field measurements, such as FIRS-2,
FILOS, IBEX, SLS, EOSMLS, and proposed European Space Agency measurements of OH (e.g., PIRAMHY D and SFINX) for
theretrieval of accurate stratospheric altitude profiles of key trace gases involved in ozone layer photochemistry. For the analysis
of the spectra obtained in the stratosphere from far infrared measurements it is necessary to have accurate values of the molecular
parameters (line positions, strengths, and pressure broadening coefficients) for the measured molecules and for possible
interfering species. Knowledge of line positions is in increasingly good shape, with some notable exceptions. The increase in
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position information includes research that has been performed in the present program of research on HO2, H20, H202, O3, HCl,
HF, HBr, HI, CO, OH, and ClO. Examples where further line position studies are necessary include hot band and minor isotopomer
lines of some of the major trace species (H20, O3) and normal lines of some triatomic and larger molecules (NO2). Knowledge
of strengthsisin generally good shape, since most of the lines are from electric dipole transitions whose intensities are well
determined from Stark effect measurements; exceptions include some molecules with large vibration-rotation interactions (NO2)
and internal motions (H202 above the lowest torsional state). The line parameters that are till the least well determined are
pressure broadening coefficients, and their temperature coefficients, These are strongly dependent on the quantum states involved
in the transitions, in away that is much more complex than the simple projection by directional cosine matrix elements involved
in determination of rotational line strengths from static dipole moments. The following molecules have now been measured or
detected in the atmosphere using far infrared and millimeter-wave emission spectroscopy from balloon- and satellite-borne
spectrometers: OH, HO2, H20 (including minor isotopomers and hot band lines), H202, O3P, O2 (including minor isotopomers),
O3 (including minor isotopomers and hot band lines), HOCI, HCI, HF, HBr, CIO, CO, CO2, N20, NO2, N205, HNO3, CINO3,
and HCN. Many of these species have spectral lines that are saturated in stratospheric spectra. In these cases, the measured line
equivalent widths are proportional to (line strength x Lorentz width) (exp 1/2) so that the pressure broadening coefficients are as
important as the line intensities in determining concentration profiles. Interpretation of field measurements for these species have
required ongoing measurement programs of pressure broadening measurements. Other species (HO2, HGCI, H202, HBr, and
NO2, as examples) have required further line position studies in order to fully analyze the field measurements.

Derived from text

Infrared Spectroscopy; Stratosphere; Far Infrared Radiation; Atmospheric Composition; Absorption Spectra; Emission Spectra;
Foectrum Analysis, Submillimeter Waves, Trace Elements; Molecules; Atmospheric Sounding; Line Spectra

20010087013 NASA Ames Research Center, Moffett Field, CA USA
M ethanogenesis, M esospheric Clouds, and Global Habitability
Pueschel, Rudolf F., NASA Ames Research Center, USA; [2000]; 1p; In English; Astrobiology Conference, 3-5 Apr. 2000,
Moffett Field, CA, USA
Contract(s)/Grant(s): RTOP 622-65-08-10; No Copyright; Avail: Issuing Activity; Abstract Only

Hyperthermophilic methanogens can exist in a deep hot biosphere up to 110 C, or 10 km deep. Methane (CH4) itself is
thermodynamically stable to depths of 300 km. Geologic (microbia plus abiogenic thermal) methane is transported upward,
attested to by its association with helium, to form petroleum pools. Near or at the surface, geologic CH4 mixes with other natural
and with anthropogenic CH4 yielding annual emissions into the atmosphere of 500 Tg, of which 200 Tg are natural and 300 Tg
are man-made. The atmospheric lifetime of CH4, a greenhouse gas 20 times more effective than CO2 in raising global
temperatures, is approximately 10 years. It is removed from the atmosphere mainly by reactions with hydroxyl radical (OH) to
form CO2, but aso by dry soil and by conversion to H20 in the stratosphere and middle atmosphere. A sudden rise in atmospheric
temperatures by 9-12 C some 55 million years ago has been explained by the release in afew thousand years of three trillion tons
of CH4 out of 15 trillion tons that had formed beneath the sea floor. What prevented this CH4-induced greenhouse effect from
running away? An analog to the CH4-burp of 55 million years ago is the CH4-doubling over the past century which resulted in
aincrease in upper level H20 from 4.3 ppmv to 6 ppmv. This 30% increase in H20 vapor yielded atenfold increase in brightness
of polar mesospheric clouds because of a strong dependence of the ice particle nucleation rate on the water saturation ratios.
Models show that at a given temperature the optical depth of mesospheric clouds scales as [H20]beta with beta varying between
4 and 8. Radiative transfer tools applied to mesospheric particles suggest that an optical depth of approximately one, or 1000 times
the current mesospheric cloud optical depth, would result in tropospheric cooling of about 10 K. Assuming beta=6, a thousandfold
increase in optical thickness would require a three-fold increase of H20, or a 20-fold increase of CH4. At the current rate of
anthropogenic emissions this is expected to occur within the next 1000 years. Thistimescale is a'so commensurate with what has
been assumed for the CH4- burp 55 million years ago.
Author
Mesosphere; Methane; Clouds (Meteorology); Biosphere; Thermophiles

20010087777 Los Alamos Nationa Lab., NM USA

Probing Near-Surface Atmospheric Turbulencewith Lidar Measurements and High-Resolution Hydrodynamic Models

Kao, J.; Cooper, D.; Reisner, J.; Eichinger, W.; 2001; 16p; In English

Report No.(s): DE2001-768178; LA-UR-00-4019; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
Aslidar technology is able to provide fast data collection at aresolution of metersin an atmospheric volume, it isimperative

to promote a modeling counterpart of the Lidar capability. This paper describes an integrated capability based on data from a

scanning water vapor Lidar and a high-resolution hydrodynamic model (HIGRAD) equipped with a visualization routine
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(VLEWER) that simulates the lidar scanning. The purposeis to better understand the spatial and temporal representativeness of
the lidar measurements and, in turn to extend their utility in studying turbulence fields in the atmospheric boundary layer. Raman
Lidar water vapor data collected over the Pacific warm pool and the simulations with the HIGRAD code are used for identifying
the underlying physics and potential aliasing effects of spatially resolved lidar measurements. This capability also helpsimprove
the trade-off between spatial-temporal resolution and coverage of the Lidar measurements.

NTIS

Atmospheric Turbulence; Optical Radar; Radar Measurement

20010088171 Atmospheric Systems and Analysis, Westminster, CO USA
Structure and Variability of Water Vapor in the Upper Troposphere and Lower Stratosphere Progress Report
Salby, Murry L., Atmospheric Systems and Analysis, USA; Mar. 01, 2001; 3p; In English
Contract(s)/Grant(s): NAG5-6692; No Copyright; Avail: CASI; A01, Hardcopy; A01, Microfiche

Upper-tropospheric humidity (UTH) has been synoptically mapped via an algorithm that rejects small-scal e undersampled
variance, which is intrinsic to asymptotic measurements of water vapor, cloud, and other convective properties. Mapped
distributions of UTH have been used, jointly with high-resolution Globa Cloud Imagery (GCIl), to study how the upper
troposphere is humidified. The time-mean distribution of UTH is spatially correlated to the time-mean distribution of cold cloud
fraction (eta)(sub c) (T isless than than 230 K). Regions of large UTH coincide with regions of large eta(sub c), which mark deep
convection. They also coincide with regions of reduced vertical stability, in which the vertical gradient of thetais weakened by
convective mixing. Coldest cloud cover is attended convective overshoots above the local tropopause, which is simultaneously
coldest and highest. Together, these features reflect the upper-troposphere being ventilated by convection, which mixesin moist
air from lower levels. Histograms of UTH and eta(sub ¢) have been applied to construct the joint probability density function,
which quantifies the relationship between these properties. The expected value of UTH in convective regionsis strongly correlated
to the expected value of eta(sub c). In ensembles of asymptotic samples, the correlation between epsilonf[UTH] and
epsilon[eta(sub c)] exceeds 0.80. As these expectations reflect the most likely values, the strong correlation between
epsilon[UTH] and epsilon[eta(sub ¢)] indicates that the large-scale organization of UTH is strongly shaped by convective
pumping of moaisture from lower levels. The same relationship holds for unsteady fields - even though, instantaneously, those
fields are comprised almost entirely of small-scale convective structure. The spatial autocorrelation of UTH, constructed at high
resolution from overpass data along ascending and descending tracks of the orbit, is limited to only a couple of degreesin the
horizontal. This mirrors the spatial autocorrelation of eta(sub c), which likewise operates coherently on short scales. The short
correlation scale of UTH, which reflects the scale of individual convective systems, is comparable to the spacing of retrievals from
MLS. These scales are undersampled in the asynoptic measurements. Despite their prevalence, the mapping algorithm described
above successfully recovers synoptic behavior operating coherently on large scales. It reveals eastward migration of anomalous
UTH from the Indian ocean to the central Pacific, in association with the modulation of convection by the Madden-Julian
oscillation. Additional information is contained in the original extended abstract.
Derived from text
Stratosphere; Troposphere; Water Vapor; Synoptic Meteorology; Clouds (Meteorology); Free Convection; Humidity
Measurement

20010088242 Air Force Inst. of Tech., School of Engineering and Management, Wright-Patterson AFB, OH USA
Validation and Assessment of DM SP Electron Temperaturesin the Topside  onosphere
Green, Bradford S.; Mar. 2001; 113p; In English
Report No.(s): AD-A392676; AFIT/GAP/ENP/01IM-03; No Copyright; Avail: CASI; A02, Microfiche; A06, Hardcopy
Geomagnetic disturbances in the near earth space environment can adversely affect numerous military and Department of
Defense (DoD) systems and operations. to improve the prediction accuracy of such disturbances, the next generation of space
environment forecast models aims to automatically ingest real-time ionospheric measurements. This research validates and
assesses one such measurement - the Defense Military Satellite Program (DM SP) measured electron temperature (T(sub €)).
DMSP T(sub €), data were validated against near simultaneous incoherent scatter radar (ISR) T(sub €), measurements from
Millstone Hill, MA and Sondrestrom, Greenland between Winter 1996 and Summer 2000. of the 37 Millstone and six Sondrestrom
conjunctions compared, DMSP T(sub €), values exceeded I SR T(sub €), values by an average of about 25 percent, which is nearly
three times the mean ISR uncertainty. DMSP vs. ISR T(sub €), percent differences were smallest during solar maximum,
increasing towards solar minimum, likely due to photoelectron influence on DMSP T(sub €), measurements. In some cases,
instrument related anomalies produced unreliable measurements. Based on an assumed linear T(sub €), behavior at mid latitudes,
the average DM SP T(sub €) random noise level above Millstone Hill was estimated at about four percent, falling well within the
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published T(sub €) measurement accuracy. A more comprehensive comparison extending to other sectors of the DM SP orbit is
required to further validate the root cause of the DMSP T(sub €), - ISR T(sub €) offset.

DTIC

Aerospace Environments, Electron Energy; Radar Measurement; Defense Program; lonospherics; Environment Models;
Magnetic Disturbances

20010088371 Atmospheric and Environmental Research, Inc., Lexington, MA USA
Comparison of ER-2 Aircraft and POAM-I11, MLS, and SAGE-Il Satellite Measurements During SOLVE Using
Traditional Correlative Analysisand Trajectory Hunting Technique Final Report
Danilin, M. Y., Atmospheric and Environmental Research, Inc., USA; Ko, Macolm K. W., Atmospheric and Environmental
Research, Inc., USA; Bevilacqua, R. M., Naval Research Lab., USA; Lyjak, L. V., National Center for Atmospheric Research,
USA; Froidevaux, L., Jet Propulsion Lab., Californialnst. of Tech., USA; Santee, M. L., Jet Propulsion Lab., Californialnst. of
Tech., USA; Zawodny, J. M., NASA Langley Research Center, USA; Hoppel, K. W., Naval Research Lab., USA; Richard, E. C,,
National Oceanic and Atmospheric Administration, USA; Spackman, J. R., Harvard Univ., USA; [2001]; 34p; In English;
Original contains color illustrations
Contract(s)/Grant(s): NAS5-98131; NAS5-97039; NASA Order S-10109-X; No Copyright; Avail: CASI; A03, Hardcopy; A01,
Microfiche

We compared the version 5 Microwave Limb Sounder (MLS) aboard the Upper Atmosphere Research Satellite (UARS),
version 3 Polar Ozone and Aerosol Measurement-111 (POAM-111) aboard the French satellite SPOT-1V, version 6.0 Stratospheric
Aerosol and Gas Experiment 11 (SAGE-I1) aboard the Earth Radiation Budget Satellite, and NASA ER-2 aircraft measurements
made in the northern hemisphere in January-February 2000 during the SAGE Il Ozone Loss and Validation Experiment
(SOLVE). This study addresses one of the key scientific objectives of the SOLVE campaign, namely, to validate multi-platform
satellite measurements made in the polar stratosphere during winter. This intercomparison was performed using a traditional
correlative analysis (TCA) and a tragjectory hunting technique (THT). Launching backward and forward trajectories from the
points of measurement, the THT identifies air parcels sampled at least twice within a prescribed match criterion during the course
of 5 days. We found that the 0zone measurements made by these four instruments agree most of the time within 110% in the
stratosphere up to 1400 K (approximately 35 km). The water vapor measurements from POAM-III and the ER-2 Harvard
Lyman-alpha hygrometer and JPL laser hygrometer agree to within 10.5 ppmv (or about +/-10%) in the lower stratosphere above
380 K. The MLS and ER-2 CIO measurements agree within their error bars for the TCA. The MLS and ER-2 nitric acid
measurements near 17-20 km altitude agree within their uncertainties most of the time with a hint of a positive offset by MLS
according to the TCA. We also applied the AER box model constrained by the ER-2 measurements for analysis of the CIO and
HNO3 measurements using the THT. We found that: (1) the model values of ClO are smaller by about 0.3-0.4 (0.2) ppbv below
(above) 400 K than those by MLS and (2) the HNO3 comparison shows a positive offset of ML S values by approximately 1 and
1-2 ppbv below 400 K and near 450 K, respectively. It is hard to quantify the HNO3 offset in the 400-440 K range because of the
high sensitivity of nitric acid to the PSC schemes. Our study shows that, with some limitations (like HNO3 comparison under PSC
conditions), the THT is a more powerful tool for validation studies than the TCA, making conclusions of the comparison
statistically more robust.
Author
Satellite Observation; Stratosphere; Upper Atmosphere Research Satellite (UARS); U-2 Aircraft; Spot (French Satellite);
Ozonometry; Nitric Acid; Water Vapor; Data Correlation; Particle Trajectories; Atmospheric Composition

20010088770 State Univ. of New York, Dept. of Geosciences, Stony Brook, NY USA
Crustal Heat Production and the Thermal Evolution of Mars
McLennan, Scott M., State Univ. of New York, USA; [2001]; 8p; In English
Contract(s)/Grant(s): NAG5-8169; NAG5-10583; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

The chemical compositions of soils and rocks from the Pathfinder site and Phobos-2 orbital gamma-ray spectroscopy indicate
that the Martian crust has a bulk composition equivalent to large-ion lithophile (LI1L) and heat-producing element (HPE) enriched
basalt, with a potassium content of about 0.5%. A variety of radiogenic isotopic data also suggest that separation of LIL-enriched
crustal and depleted mantle reservoirs took place very early in Martian history (greater than 4.0 Ga). Accordingly, if the enriched
Martian crust is greater than 30km thick it islikely that alarge fraction (up to at least 50%) of the heat-producing elementsin Mars
was transferred into the crust very early in the planet’s history. This would greatly diminish the possibility of early widespread
melting of the Martian mantle.
Author
Mars Surface; Planetary Geology; Planetary Crusts, Planetary Mantles; Planetary Evolution; Plates (Tectonics); Chemical
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Composition; Soils; Rocks; Structural Properties (Geology); Geological Faults

20010089374 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
Salmon’s Hamiltonian Approach to Balanced Flow Applied to a One-Layer Isentropic Model of the Atmosphere
Verkley, W. T. M., Royal Netherlands Meteorological Inst., Netherlands; July 2000; ISSN 0169-1651; 32p; In English; Original
contains color illustrations
Report No.(s): KNMI-WR-2000-03; I1SBN 90-369-2177-5; Copyright; Avail: Issuing Activity

Salmon’s Hamiltonian approach is applied to formulate a balanced approximation to a hydrostatic one-layer isentropic model
of the atmosphere. The model, referred to as the parent model, describes an idealized atmosphere of which the dynamicsis closely
analogousto a one-layer shallow-water model on the sphere. The balance used as input in Salmon’s approach is a simplified form
of ’linear balance’, in which the balanced velocity v(sub b) is given by v(sub b) = k x del-f(exp -1) (M - M-bar). Here k is a vertical
unit vector, f isthe Coriolis parameter, M is the Montgomery potential and M-bar is the value of the Montgomery potential at the
state of rest. Thisform of balance behaves acceptably on the whole sphere, in contrast with ’classic’ geostrophic balance, v(sub
b) = k x f(exp -1) del-M, which forces the meridional wind velocity to be zero at the equator. Salmon’s Hamiltonian approach is
applied to obtain an equation for the time-change of the balanced velocity that guarantees both material conservation of potential
vorticity as well as conservation of energy. New in this application of Salmon’s approach is a nonlinear relation between
Montgomery potential and surface pressure (characteristic for an isentropic ideal gas in hydrostatic equilibrium) in combination
with spherical geometry and a variable Coriolis parameter. We will discuss how the unbalanced velocity v(sub a) can be calculated
in apractical way and how the model can be stepped forward in time by advecting the balanced potential vorticity with the sum
of the balanced and unbalanced velocity. The balanced model is tested against aten-day period from along integration with the
parent model.
Author
Hamiltonian Functions; Isentropic Processes, Atmospheric Models; Computerized Simulation
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20010083355 Florida State Univ., Dept. of Meteorology, Tallahassee, FL USA
Numerical Simulations and Diagnostic Studies of M eteorological Conditions During PEM-TropicsB Final Report
Fuelberg, Henry E., Florida State Univ., USA; July 2001; 5p; In English
Contract(s)/Grant(s): NCC1-308
Report No.(s): FSU-1338-783-26; No Copyright; Avail: CASI; A0L, Hardcopy; A01, Microfiche

Provides afinal report on the work accomplished by several meteorological scientists under aNASA grant in conjunction
with the DC-8 component of Pacific Exploratory Mission (PEM)-Tropics B. The responsihilities of the principal investigator
included collaboration with the Science Team on flight planning, presentation of forecasts, and the preparation of map discussions
for each flight. In a published manuscript, the principal investigator summarized the meteorological conditions during PEM-TB
which included mean flow patterns, subtropical anticyclones, the South Pacific Convergence Zone (SPCZ), and the Intertropical
Convergence Zone (ITCZ). Methodologies used included streamlines, ten day backward trgjectories, thermodynamic soundings,
and satellite imagery. Other interestsincluded air sampling for the purpose of determining pollution levels.
CAS
Tropical Regions; Weather; Aviation Meteorology

20010083356 NASA Ames Research Center, Moffett Field, CA USA
Size Scalesfor Thermal Inhomogeneitiesin Mars Atmosphere Surface Layer: Mars Pathfinder
Mihalov, John D., NASA Ames Research Center, USA; Haberle, Robert M., NASA Ames Research Center, USA; Seiff, Alvin,
San Jose State Univ., USA; Murphy, James R., New Mexico State Univ., USA; Schofield, John T., Jet Propulsion Lab., California
Inst. of Tech., USA; [2000]; 1p; In English, 15-19 Dec. 2000, San Francisco, CA, USA; Sponsored by American Geophysical
Union, USA
Contract(s)/Grant(s): RTOP 624-04-04; No Copyright; Avail: Issuing Activity; Abstract Only

Atmospheric temperature measurement at three heights with thin wire thermocouples on the 1.1 m Mars Pathfinder
meteorology must allow estimates of the integral scale of the atmospheric thermal turbulence during an 83 sol period that begins
in the summer. The integral scale is ameasure for regions of perturbations. In turbulent media that roughly characterizes locations
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where the perturbations are correlated. Excluding some to intervals with violent excursions of the mean temperatures, integral
scale values are found that increase relatively rapidly from afew tenths meters or less near down to several meters by mid-morning.
During mid-morning, the diurnal and shorter time scale wind direction variations often place the meteorology mast in the thermal
wake of the Lander.

Author

Mars Atmosphere; Mars Pathfinder; Homogeneity; Wind (Meteorol ogy)

20010083364 NASA Goddard Inst. for Space Studies, New York, NY USA
Satellite Remote Sensing of the Liquid Water Sensitivity in Water Clouds
Han, Qing-Yuan, Alabama Univ., USA; Rossow, William B., NASA Goddard Inst. for Space Studies, USA; Welch, Ronald,
NASA Goddard Inst. for Space Studies, USA; Zeng, Jane; [2001]; 26p; In English; Original contains color illustrations
Contract(s)/Grant(s): NCC8-200; NAS1-98131; NAG5-7702
Report No.(s): GCN-01-23; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

In estimation of the aerosol indirect effect, cloud liquid water path is considered either constant (Twomey effect) or increasing
with enhanced droplet number concentrations (drizzle-suppression effect, or Albrecht effect) if cloud microphysics is the
prevailing mechanism during the aerosol-cloud interactions. On the other hand, if cloud thermodynamics and dynamics are
considered, the cloud liquid water path may be decreased with increasing droplet number concentration, which is predicted by
model calculations and observed in ship-track and urban influence studies. This study is to examine the different responses of
cloud liquid water path to changes of cloud droplet number concentration. Satellite data (January, April, July and October 1987)
are used to retrieve the cloud liquid water sensitivity, defined as the changes of liquid water path versus changes of column droplet
number concentrations. The results of a global survey reveal that 1) in at least one third of the cases the cloud liquid water
sensitivity is negative, and the regional and seasonal variations of the negative liquid water sensitivity are consistent with other
observations; 2) cloud droplet sizes are always inversely proportional to column droplet number concentrations. Our results
suggest that an increase of cloud droplet number concentration leads to reduced cloud droplet size and enhanced evaporation,
which weakens the coupling between water clouds and boundary layer in warm zones, decreases water supply from surface and
desiccates cloud liquid water. Our results also suggest that the current evaluations of negative aerosol indirect forcing by global
climate models (GCM), which are based on Twomey effect or Albrecht effect, may be overestimated.
Author
Aerosols; Cloud Physics; Drops (Liquids); Water; Atmospheric Effects; Clouds (Meteorology); Remote Sensing

20010084444 Nava Academy, Annapolis, MD USA
Determination of Atmospheric Density in Low-Earth Orbit Using GPS Data
Young, John L., I1I; May 07, 2001; 89p; In English
Report No.(s): AD-A392479; USNA-1531-2; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The objective of this project was to develop an algorithm to accurately determine atmospheric density using simulated GPS
data. Thisalgorithm is designed to Support afuture USNA Small Satellite mission. Atmospheric density isthe most variable factor
in orbit propagation. Thus, the uncertainty in density generates the most error when predicting a satellite’s future position.
Numerous models have been developed to account for the variations, but more accurate models are needed. In developing the
algorithm, Satellite Tool Kit (STK), Analytical Graphics Inc.’s orbit propagation software, was used to generate data using one
of several atmospheric models. by measuring the changes in the satellite=s orbit due to atmospheric drag, the density was
accurately calculated to within 1% of the 1976 Standard Atmospheric Model. to validate the algorithm, the density Output was
compared to that of the model used in STK. The USNA Small Satellite Program has planned to design and place a satellite in
low-Earth orhit (LEO) with a GPS receiver on board. The primary mission of the satellite is to determine density in the upper
atmosphere. Once the USNA satellite is on orbit, the algorithm can be used to create a database of densities. Other small satellite
programs will launch similar satellites to generate sufficient data. With the new atmospheric density data, scientists can create
an improved atmospheric model.
DTIC
Global Positioning System; Atmospheric Density; Atmospheric Models; Algorithms; Low Earth Orbits

20010084724 Meteorological Satellite Center, Kiyose, Japan

Monthly Report of the M eteorological Satellite Center: May 2001

May 2001; 2p; In English; CD-ROM conformsto the 1SO 9660 standard for volume and file structure; Copyright; Avail: Issuing
Activity
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The CD-ROM concerning the May 2001 Monthly Report of the Meteorological Satellite Center (MSC) contains the
observation data derived from the Geostationary Meteorological Satellite (GMS) of Japan and the Polar Orbital Meteorological
Satellites operated by NOAA. The CD-ROM contains the following observation data: Full Disk Earth’s Cloud Image; Cloud
Image of Japan and its vicinity; Cloud Amount; Sea Surface Temperature; Cloud Motion Wind; Water Vapor Motion Wind;
Equivalent Blackbody Temperature; OLR (Out-going Longwave Radiation), Solar Radiation; Snow and Ice Index; Orbit Data;
Attitude Data; VISSR Image Data Catalog (Cartridge Magnetic Tape (CMT), Micro Film); TOVS (TIROS Operational Vertical
Sounder) Vertical Profile of Temperature and Precipitable Water; and TOV S Total Ozone Amount.

Derived from text
Satellite Observation; Satellite Sounding; Atmospheric Sounding; Meteorological Parameters; Satellite Imagery; Japan

20010084786 Forest Service, Communications Group, Portland, OR USA

MC1: A Dynamic Vegetation Model for Estimating the Distribution of Vegetation and Associated Ecosystem Fluxes of

Carbon, Nutrients, and Water. Technical Documentation, 1.0

Bachelet, D.; Lenihan, J. M.; Daly, C.; Neilson, R. P; Ojima, D. S.; Jun. 2001; 120p; In English

Report No.(s): PB2001-107674; FSGTR-PNW-508; No Copyright; Avail: CASI; A06, Hardcopy; A02, Microfiche
Assessments of vegetation response to climate change have generally been made only by equilibrium vegetation models that

predict vegetation composition under steady-state conditions. These models do not simulate either ecosystem biogeochemical

processes or changes in ecosystem structure that may, in turn, act as feedbacks in determining the dynamics of vegetation change.

MCL1 is a new dynamic global vegetation model created to assess potential impacts of global climate change on ecosystem

structure and function at awide range of spatial scales from landscape to global. This new tool allows the authors to incorporate

transient dynamics and make real time predictions about the patterns of ecological change. MC1 was created by combining

physiologically based biogeographic rules defined in the MAPSS model with amodified version of the biogeochemical model,

CENTURY. MC1 aso includes afire module, MCFIRE that mechanistically simulates the occurrence and impacts of fire events.

NTIS
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20010084897 City Univ. of New York, Dept. of Physical, Environmental and Computer Sciences, Brooklyn, NY USA
Hand-Held Sunphotometersfor High School Student Construction and Measuring Aerosol Optical Thickness
Almonor, Linda, City Univ. of New York, USA; Baldwin, C., City Univ. of New York, USA; Craig, R., City Univ. of New York,
USA; Johnson, L. P, City Univ. of New York, USA; Materials Presented at the MU-SPIN Ninth Annual Users' Conference;
November 2000, pp. 33-36; In English; See also 20010084895; No Copyright; Avail: CASI; A01, Hardcopy; A03, Microfiche
Science education is taking the teaching of science from atraditional (lecture) approach to a multidimensional sense-making
approach which alows teachers to support students by providing exploratory experiences. Using projectsis one way of providing
students with opportunities to observe and participate in sense-making activity. We created alearning environment that fostered
inquiry-based learning. Students were engaged in avariety of Inquiry activities that enabled them to work in cooperative planning
teams where respect for each other was encouraged and their ability to grasp, transform and transfer information was enhanced.
Summer, 1998: An air pollution workshop was conducted for high school studentsin the Medgar Evers College/Middle College
High School Liberty Partnership Summer Program. Students learned the basics of meteorology: structure and composition of the
atmosphere and the processes that cause weather. The highlight of this workshop was the building of hand-held sunphotometers,
which measure the intensity of the sunlight striking the Earth. Summer, 1999: high school students conducted a research project
which measured the mass and size of ambient particulates and enhanced our ability to observe through land based measurements
changesin the optical depth of ambient aerosols over Brooklyn. Students used hand held Sunphotometers to collect data over a
two week period and entered it into the NASA GISS database by way of the internet.
Author
Photometers; Optical Thickness, Aerosols; Sunlight; Sudents

20010085343 NASA Goddard Space Flight Center, Greenbelt, MD USA
Improving Global Modeling and Data Analysis Using Remotely-Sensed Rainfall Data: L essons From TRMM and Plans
for GPM
Hou, Arthur Y., NASA Goddard Space Flight Center, USA; [2001]; 1p; In English; MIT Atmospheric Science Seminar, 3 May
2001, Cambridge, MA, USA; No Copyright; Avail: Issuing Activity; Abstract Only

| will discuss the need for accurate rainfall observations to improve our ability to model the earth’s climate and improve
short-range weather forecasts. | will give an overview of the recent progressin using of rainfall data provided by TRMM and other
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microwave instruments in data assimilation to improve global analyses and diagnose state-dependent systematic errorsin physical
parameterizations. | will outline the current and future research strategiesin preparation for the Global Precipitation Mission.
Author

Rain; Remote Sensing; Trmm Satellite; Climate Models, Data Acquisition

20010085367 Federal Aviation Administration, Technical Center, Atlantic City, NJUSA
National Convective Weather Forecast (NCWF) 1999 Assessment Report
Sims, Danny, Federal Aviation Administration, USA; Fidalgo, Cynthia, Federal Aviation Administration, USA; Jun. 2001; 77p;
In English; Original contains color plates
Report No.(s): AD-A392542; DOT/FAA/CT-TN00/23; No Copyright; Avail: CASI; A01, Microfiche; A05, Hardcopy

The report summarizes the National Convective Weather Forecast (NCWF) 1999 Assessment conducted by ACT-320 at
Comair and Delta Airlines from April through November 1999. The NCWF, developed by scientists at the National Center for
Atmospheric Research (NCAR), combines radar information along with lightning data to produce a graphical convective
detection field as well as 1- and 2-hour forecasts of convective weather. Feedback was collected from airline dispatchers and
focused on the value, preceived benefit, and performance of the NCWF for airline dispatch use. The assessment demonstrated
the utility of the NCWF for airline dispatch operations. However, further development should concentrate on improved accuracy
of the forecasts. In addition, convective growth and decay capabilities should be incorporated.
DTIC
Weather Forecasting; Thunderstorms; Convection; Meteorological Parameters;, Commercial Aircraft

20010085927 Royal Netherlands Meteorological Inst., De Bilt, Netherlands
Rainfall Generator for the Meuse Basin: Simulation of 6-Hourly Rainfall and Temperaturefor the Ourthe Catchment
Wojcik, Rafal, Royal Netherlands Meteorological Inst., Netherlands; Buishand, T. Adri, Royal Netherlands Meteorological Inst.,
Netherlands; 2001; 36p; In English; Original contains color illustrations
Contract(s)/Grant(s): RI-2726; RI-3414
Report No.(s): KNMI-Publ-196-1; ISBN 90-369-2198-8; Copyright; Avail: Issuing Activity

Thisreport presents afirst study on the devel opment of a stochastic weather generator for the Meuse basin which produces
long-duration, multi-site time series of precipitation and temperature. by running these synthetic data through a
hydrological/hydraulic model, it is expected to get a better insight into the likelihood of extreme river discharges in the
Netherlands. This report is restricted to the Ourthe basin (3626 sq km). Time series of 6-hourly area-average precipitation of 3
sub-catchments (Ourthe upstream of Hamoir, Ambleve and Vesdre) and average 6-hourly temperature at St. Hubert are
considered. Simulation is done by nearest-neighbour resampling. Because of the intended application, the performance of the
method is only assessed for the winter half-year (October- March). It appears that straightforward resampling of the historical
6-hourly values does not adequately reproduce a number of second-order statistics of precipitation and temperature. Particularly,
the slow decay of the autocorrelation function of 6-h area-average rainfall is not preserved. The standard deviations of monthly
rainfall and the quantiles of the multi-day winter maximum precipitation amounts are therefore underestimated. As an aternative,
simulation of daily values with disaggregation into 6-h values using the method of fragments is studied. With this strategy a
reasonable reproduction of the second-order statistics of rainfall and temperature is achieved. Moreover, there is a good
correspondence between the historical and simulated distributions of the winter maximum precipitation amounts.
Derived from text
Rain; Hydrology Models; Autocorrelation; Time Series Analysis; Smulation; Stochastic Processes

20010085945 NASA Goddard Space Flight Center, Greenbelt, MD USA
New Approaches For Validating Satellite Global Precipitation M easurements
Smith, Eric A., NASA Goddard Space Flight Center, USA; [2001]; 2p; In English; Annual Meeting of Korean Meteorological
Society, 26-27 Apr. 2001, Seoul, Korea, Republic of; Sponsored by Korean Meterorological Society, Korea, Republic of; No
Copyright; Avail: Issuing Activity; Abstract Only

The scientific successes of the Tropical Rainfall Measuring Mission (TRMM) and additional recent satellite-focused
precipitation retrieval projects, particularly those based on use of passive microwave radiometer measurements, have paved the
way for amore advanced mission currently under development as the Global Precipitation Measurement (GPM) mission. This
new mission is motivated by a number of scientific questions that TRMM research has posed over arange of space-time scales
and within avariety of scientific disciplines that are becoming more integrated into earth system science modeling.
Author
Earth Sciences; Precipitation (Meteorology); Trmm Satellite
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20010086178 NASA Goddard Space Flight Center, Greenbelt, MD USA
Lower Stratospheric Temperature Differences Between Meteorological Analysesin two cold Arctic Winters and their
Impact on Polar Processing Studies
Manney, GloriaL., Jet Propulsion Lab., Californialnst. of Tech., USA; Sabutis, Joseph L., New Mexico Highlands Univ., USA;
Pawson, Steven, NASA Goddard Space Flight Center, USA; Santee, Michelle L., NASA Goddard Space Flight Center, USA;
Naujokat, Barbara, Freie Univ., Germany; Swinbank, Richard, Met Office, UK; Gelman, Melvyn E., National Oceanic and
Atmospheric Administration, USA; Ebisuzaki, Wesley, National Oceanic and Atmospheric Administration, USA; [2001]; 33p;
In English; Original contains color illustrations; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

A quantitative intercomparison of six meteorological analyses is presented for the cold 1999-2000 and 1995-1996 Arctic
winters. The impacts of using different analyzed temperatures in calculations of polar stratospheric cloud (PSC) formation
potential, and of different winds in idealized trajectory-based temperature histories, are substantial. The area with temperatures
below a PSC formation threshold commonly varies by approximately 25% among the analyses, with differences of over 50% at
some times/locations. Freie University at Berlin analyses are often colder than othersat T is less than or approximately 205 K.
Biases between analyses vary from year to year; in January 2000. U.K. Met Office analyses were coldest and National Centers
for Environmental Prediction (NCEP) analyses warmest. while NCEP analyses were usually coldest in 1995-1996 and Met Office
or NCEP[National Center for Atmospheric Research Reanalysis (REAN) warmest. European Centre for Medium Range Weather
Forecasting (ECMWF) temperatures agreed better with other analyses in 1999-2000, after improvements in the assimilation
model. than in 1995-1996. Case-studies of temperature histories show substantial differences using Met Office, NCEP, REAN
and NASA Data Assimilation Office (DAO) analyses. In January 2000 (when alarge cold region was centered in the polar vortex),
qualitatively similar results were obtained for all analyses. However, in February 2000 (a much warmer period) and in January
and February 1996 (comparably cold to January 2000 but with large cold regions near the polar vortex edge), distributions of
"potential PSC lifetimes’” and total time spent below a PSC formation threshold varied significantly among the analyses. Largest
peaksin”PSC lifetime” distributions in January 2000 were at 4-6 and 11-14 days. while in the 1996 periods, they were at 1-3 days.
Thus different meteorological conditions in comparably cold winters had a large impact on expectations for PSC formation and
on the discrepancies between different meteorological analyses. Met Office. NCEP, REAN, ECMWF and DAO analyses are
commonly used for trgjectory calculations and in chemical transport models; the choice of which analysis to use can strongly
influence the results of such studies.
Author
Atmospheric Temperature; Polar Meteorology; Stratosphere; Winter; Data Reduction; Arctic Regions; Ice Clouds, Ozone
Depletion; Temperature Measurement; Comparison

20010086236 NASA Goddard Space Flight Center, Greenbelt, MD USA
Statistical Mining of Predictability of Seasonal Precipitation over the USA
Lau, William K. M., NASA Goddard Space Flight Center, USA; Kim, Kyu-Myong, Science Systems and Applications, Inc., USA;
Shen, S. P, National Research Council; [2001]; 20p; In English; Sponsored in part by the National Research Council; No
Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Results from a new ensemble canonical correlation (ECC) prediction model yield a remarkable (10-20%) increases in
baseline prediction skills for seasonal precipitation over the US for al seasons, compared to traditional statistical predictions.
Whilethe tropical Pacific, i.e., EI Nino, contributes to the largest share of potential predictability in the southern tier States during
boreal winter, the North Pacific and the North Atlantic are responsible for enhanced predictability in the northern Great Plains,
Midwest and the southwest US during boreal summer. Most importantly, ECC significantly reduces the spring predictability
barrier over the conterminous US, thereby raising the skill bar for dynamical predictions.
Author
Precipitation (Meteorology); Weather Forecasting; Mathematical Models

20010086425 Colorado State Univ., Fort Collins, CO USA
Alternative Methods for Specification of Observed Forcingin Single-Column Modelsand Cloud System Models
Randall, David A., Colorado State Univ., USA; Cripe, Douglas G., Colorado State Univ., USA; Journal of Geophysical Research;
Oct. 27, 1999; ISSN 0148-0227; Volume 104, No. D20, pp. 24,527-24,545; In English; Original contains color illustrations
Contract(s)/Grant(s): DE-FG02-92ER-61363
Report No.(s): Paper-1999JD900765; Copyright; Avail: Issuing Activity

We discuss aternative methods for prescribing advective tendencies in single column models (SCMs) and cloud system
models. These include "revealed forcing,” in which the total advective tendency is, prescribed from observations, " horizontal
advectiveforcing,” in which the horizontal advective tendencies are prescribed, together with the observed vertical motion which

120



is combined with the predicted sounding to determine the tendencies due to vertical advection; and relaxation forcing, in which
the horizontal advective tendencies are computed by relaxing the sounding toward the observed upstream sounding, with a
relaxation timescale determined by the time required for the wind to carry parcels across the grid column. When relaxation forcing
is used, the horizontal advective tendencies can be diagnosed from the model output and compared with the corresponding
observed tendencies. We present SCM results to illustrate these three forcing methods, based on data from severa field
experiments in both the tropics and the midlatitudes. Each method is shown to have its strengths and weaknesses. Overall, the
results presented here do not show unambiguous differences between revealed forcing and horizontal advective forcing. The two
methods appear to be generally comparable. Revealed forcing may therefore be preferred for its simplicity. Relaxation forcing
guarantees realistic soundings of the state variables but can produce large errorsin parameterized processes which are driven by
rates (e.g., fluxes) rather than states. In particular, relaxation forcing gives large errors in the precipitation rate in this model. We
demonstrate that relaxation forcing leads to unrealistically high (low) precipitation in versions of the model which tend to produce
unredlistically dry (humid) soundings. The observed horizontal advective tendencies in the tropics are so weak, especialy for
temperature, that small absolute errors in the diabatic tendencies diagnosed with relaxation forcing can lead to large relative errors
in the diagnosed horizontal advective tendencies.

Author

Advection; Clouds (Meteorology); Vertical Motion; Sounding; Heat Transfer; Temperate Regions

20010086476 Royal Netherlands Meteorological Inst., De Bilt, Netherlands
Rainfall Generator for the Rhine Basin: Multi-Site Generation of Weather Variablesfor the Entire Drainage Area
Wojcik, Rafal, Roya Netherlands Meteorological Inst., Netherlands, Beersma, Jules J., Royal Netherlands Meteorological Inst.,
Netherlands; Buishand, T. Adri, Royal Netherlands Meteorological Inst., Netherlands; 2000; 42p; In English; Original contains
color illustrations
Contract(s)/Grant(s): RI-2041
Report No.(s): KNMI-Publ-186-1V; ISBN 90-369-280-5; Copyright; Avail: Issuing Activity

Thisisthe final report of a project on the development of arainfall generator for the Rhine basin. The request for this generator
arose from the need to study the likelihood of extreme river dischargesin the Netherlands, using a hydrological/hydraulic model.
Long-duration, multi-site simulations of daily precipitation and temperature time series for the entire Rhine basin are needed for
this purpose. Temperature isincluded to determine snow accumulation and snowmelt. Daily precipitation and temperature data
from 36 stations in Germany, Luxemburg, France and Switzerland for the period 1961-1995 are considered. Studies in earlier
reports dealt with the German part of the basin only. Time series simulation is done by nearest-neighbour resampling. The method
does not make restrictive assumptions about the underlying joint distribution of the multi-site precipitation and temperature data.
In order to generate weather variables for day t, afeature vector D(sub t) is formed to find the nearest neighbours of this day, or
the previous day, in the historical data. For unconditional simulations Dt contains variables that characterize the weather on the
previousday t - 1 (first order model) or a number of previous days (higher order model). Circulation indices for day t are included
in D(sub t) in the case of conditional simulation on the atmospheric circulation. A finite number k of nearest neighbours; in terms
of aweighted Euclidean or the Mahalanobis distance is selected from the historical record. One of these k nearest neighboursis
finally "resampled” using a discrete probability kernel. The criteria used to assess the performance of different simulation methods
are the ability to reproduce the second-order moment statistics of daily and monthly values of precipitation and temperature and
the distribution of multi-day winter (October-March) precipitation amounts. For the high-elevation stations in Germany and
Switzerland the snowmelt simulation is also evaluated. First-order conditional and unconditional models for the generation of
daily precipitation and temperature are considered. Conditional simulations were done with simulated circulation indices
produced by a separate second-order resampling model. With respect to the reproduction of the above mentioned precipitation
and temperature statistics unconditional simulations perform better than conditional simulations. Inclusion of circulation indices
in the feature vector for unconditional simulations worsens the reproduction of the temperature statistics. Due to minor
modificationsin the resampling model the second-order moment statistics of precipitation were somewhat better preserved in the
conditional simulations than in those for the German part of the Rhine basin in earlier reports. As aresult the reproduction of
multi-day winter maximum precipitation also compares favourably with the conditional simulationsin earlier studies.
Derived from text
Rain; Atmospheric Circulation; Hydrology Models; Kernel Functions; Probability Theory; Time Series Analysis

121



20010086477 Instituto Nacional de Pesquisas Espacias, Sao Jose dos Campos, Brazil
Assimilation of Radiances Information in Numerical Weather Prediction Models Using a Physical Space Statistical
Analysis System Assimilacao de | nformacao de Radiancias em Modelos de Previsao Numerica do Tempo Utilizando um
Sistema de Analise Objetiv a Estatistico em Espaco-Fisico
Espinoza, Elizabeth Silvestre, Instituto Nacional de Pesqguisas Espacias, Brazil; 2001; 130p; In Portuguese; Original contains
color illustrations
Report No.(s): INPE-8308-TDI/767; No Copyright; Avail: CASI; A07, Hardcopy; A02, Microfiche

The use of radiances in data assimilations systems can be of two forms: direct assimilation, or they may be pre-processed to
retrieve geophysical parameters, like temperature or humidity for subsequent assimilation. The second process involved the
inversion of aradiative transfer equation that is ill-posed, and therefore requires the use of prior information. In this work the
variational techniques 1 D-Var and 3D-Var are used in order to compare the two processes of data assimilation (directly or
retrievals) in the South Hemisphere, in the area delimited by 10 degrees N to 350 degrees S and 350 degrees W to 800 degrees
W. These techniques are implemented and compared in a one-dimensional and three-dimensional assimilation system using
simulated data from the TOV S 15 (HISR and M SU) infrared-temperature profiling instruments in relation with the parameters
of geopotential and mixing ratio. The analysis error patternsindicated for both 1D-Var and 3D-Var radiance analysis have similar
errors than the retrievals case. The computational cost for the radiance assimilation is also less than the retrieval option.
Author
Radiance; Data Systems; Meteorological Parameters, Atmospheric Models; Numerical Weather Forecasting; Data Processing;;
Satistical Weather Forecasting

20010086577 Royal Netherlands Meteorological Inst., De Bilt, Netherlands
On the Behaviour of a Few Popular Verification Scoresin Yes/No Forecasting
Kok, C. J., Roya Netherlands Meteorological Inst., Netherlands; 2000; ISSN 0169-1651; 80p; In English
Report No.(s): KNMI-WR-2000-04; ISBN 90-369-2178-3; Copyright; Avail: Issuing Activity

The main objective of verification in meteorology is to assess and quantify the quality of the forecasts. It offers ameansto
compare results of different models, methods or forecasters. In addition, their performance over different periods or years can be
established in order to assess whether there is a general improvement or not. If, for instance, the results of two models or of a
number of forecasters are compared for the same |location and time period then it isfairly easy to judge which one performs best
in terms of a given verification score.
Author
Forecasting; Meteorology; Position (Location)

20010086635 Argonne National Lab., IL USA
Initial Evaluation of Profiles of Temperature, Water Vapor, and Cloud Liquid Water from a New Microwave Profiling
Radiometer
Liljegren, J. C.; Lesht, B. M.; Kato, S.; Clothiaux, E. E.; 2001; 10p; In English
Report No.(s): DE2001-768575; ANL/ER/CP-101899; No Copyright; Avail: Department of Energy Information Bridge,
Microfiche

To measure the vertical profiles of temperature and water vapor that are essential for modeling atmospheric processes, the
Atmospheric Radiation Measurement (ARM) Program of the U. S. Department of Energy launches approximately 2600
radiosondes each year from its Southern Great Plains (SGP) facilities in Oklahoma and Kansas, USA. The annual cost of this effort
exceeds $500,000 in materials and labor. Despite the expense, these soundings have a coarse temporal resolution and reporting
interval compared with model time steps. In contrast, the radiation measurements used for model evaluations have temporal
resolutions and reporting intervals of a few minutes at most. Conversely, radiosondes have a much higher vertical spatia
resolution than most models can use. Modelers generally reduce the vertical resolution of the soundings by averaging over the
vertical layers of the model.
NTIS
Radiometers; Water Vapor; Evaluation; Temperature Measuring Instruments; Radiation Measurement

20010087129 NASA Ames Research Center, Moffett Field, CA USA

Cloud Microphysicsin Hurricane Outflows. Observationsin ’Bonnie’ (1998) at 12 km Altitude

Pueschel, Rudolf F., NASA Ames Research Center, USA; Hallett, J., Desert Research Inst., USA; Strawa, A. W., NASA Ames
Research Center, USA; Ferry, G. V., NASA Ames Research Center, USA; Bui, T. P, NASA Ames Research Center, USA; [2000];
1p; In English; International Cloud Physics Conference, 20-24 Aug. 2000, Reno, NV, USA
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Contract(s)/Grant(s): RTOP 622-65-08-10; No Copyright; Avail: Issuing Activity; Abstract Only

The water balance of a hurricane is controlled by boundary layer inflow, near vertical motion in the eyewall causing
coal escence precipitation at above and residual ice precipitation at below freezing temperatures, and cirrus outflow at below -40
C doft. In this paper we address the question of efficiency of water removal by this cirrus outflow which is important for the release
of latent heat at high altitudes and its role in the dynamic flow at that level. During NASA’s 1998 Convection and Moisture
Experiment campaign we acquired microphysical outflow datain order to (1) determine the release and redistribution of latent
heat near the top of hurricanes, (2) aid in TRMM algorithm development for remote sensing of precipitation, and (3) determine
the optical/radiative characteristics of hurricane outflow. The data were acquired with Particle Measuring Systems two
dimensional imaging spectrometers. On 23 August and again during the hurricane’s landfall on 26 August, 1998, the NASA DC-8
aircraft penetrated hurricane 'Bonni€’ four times each near 200 hPa pressure altitude. The eye crossing times were determined
by (1) zero counts of cloud particles, (2) approximately 5 C increasesin static and potential temperatures, and (3) minimain speeds
and changes of direction of horizontal winds. The vertical winds showed shear between -6 m per second and +4 m per second and
tangential winds approached 30 m per second in the eyewall. The particle volumes in the eyewall (determined by the pixels the
particles shadowed in the direction of flight [x-direction] and normally to it by the number of diodes that they shadowed
[y-direction]) ranged between 0.5 and 5.0 cubic centimeters per cubic meter. With a particle density near 0.2 g per cubic centimeter
(determined from in situ melting and evaporation on a surface collector), the 1.0 g per meter corresponding mass of cloud ice
ranged between 0.27 and 2.7 g per kilograms yielding horizontal fluxes between 8.1 and 81 g per square meters per second. The
outflow ice was concentrated in crystals of amodal size of 190 micrometers. The particle size distributions were heavily skewed
toward sizes with 98% of all cirrus particles smaller than the modal size comprising, however, only 20% of the mass. Thus the
smaller than modal size particles dominantly affected the optical/radiative characteristics of the cloud, whereas the larger than
modal size crystals determined the ice mass, hence dominated latent heating. Questions to be addressed relate to the origin of
individual ice particles as the hurricane evolved and the likelihood of pristine and aggregate particle formation under the
complicated conditions of rotation and outflow in the eyewall.
Author
Cloud Physics; Hurricanes, Remote Sensing; Altitude; Coalescing

20010087665 NASA Langley Research Center, Hampton, VA USA
Arctic Stratus Cloud Propertiesand Their Effect on the Surface Radiation Budget: Selected Casesfrom FIRE ACE
Doug, Xiquan, Utah Univ., USA; Mace, Gerald G., Utah Univ., USA; Minnis, Patrick, NASA Langley Research Center, USA;
Young, David F.,, NASA Langley Research Center, USA; Journal of Geophysical Research; Jul. 27, 2001; ISSN 0148-0227;
Volume 106, No. D14, pp. 15,297-15,312; In English
Contract(s)/Grant(s): DE-A102-97ER-62341; NAG1-2250; NAG5-6458
Report No.(s): Paper-2000JD900404; Copyright; Avail: Issuing Activity

To study Arctic stratus cloud properties and their effect on the surface radiation balance during the spring transition season,
analyses are performed using data taken during three cloudy and two clear daysin May 1998 as part of the First ISCCP Regional
Experiment (FIRE) Arctic Cloud Experiment (ACE). Radiative transfer models are used in conjunction with surface- and
satellite-based measurements to retrieve the layer-averaged microphysical and shortwave radiative properties. The
surface-retrieved cloud propertiesin Cases 1 and 2 agree well with thein situ and satellite retrievals. Discrepanciesin Case 3 are
due to spatial mismatches between the aircraft and the surface measurementsin a highly variable cloud field. Also, the vertical
structure in the cloud layer is not fully characterized by the aircraft measurements. Satellite data are critical for understanding some
of the observed discrepancies. The satellite-derived particle sizes agree well with the coincident surface retrievals and with the
aircraft data when they were collocated. Optical depths derived from visible-channel data over snow backgrounds were
overestimated in all three cases, suggesting that methods currently used in satellite cloud climatologies derive optical depths that
aretoo large. Use of anear-infrared channel with a solar infrared channel to simultaneously derive optical depth and particle size
appears to aleviate this overestimation problem. Further study of the optical depth retrieval is needed. The surface-based
radiometer datareveal that the Arctic stratus clouds produce a net warming of 20 W m(exp -2) in the surface layer during the
transition season suggesting that these clouds may accelerate the spring time melting of the ice pack. This surface warming
contrasts with the net cooling at the top of the atmosphere (TOA) during the same period. All analysis of the complete FIRE ACE
data sets will be valuable for understanding the role of clouds during the entire melting and refreezing process that occurs annually
in the Arctic.
Author
Arctic Regions, Stratus Clouds; Surface Layers, Surface Properties
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20010087667 NASA Goddard Space Flight Center, Greenbelt, MD USA
Convective Systems Observed and Simulated During TRMM Field Campaigns
Tao, Wei-Kuo, NASA Goddard Space Flight Center, USA; [2001]; 1p; In English; TRMM/LBA-Eurocs, 28 May - 1 Jun. 2001,
Lisbon, Portugal; No Copyright; Avail: Issuing Activity; Abstract Only

Recently completed TRMM field campaigns (TEFLUN1998, SCSMEX-1998, TRMM.LBA-1999, and KWAJEX 1999)
have obtained direct measurements of microphysical data associated with convective systems from various geographical
locations. These TRMM field experiments were designed to contribute to fundamental understanding of cloud dynamics and
microphysics, as well as for validation,, testing assumptions and error estimates of cloud-resolving models, forward radiative
transfer models, algorithms used to estimate rainfall statistics and vertical structure of precipitation and latent heating from both
surface-based radar and satellites.
Author
Cloud Physics; Error Analysis; Vertical Distribution; Radiative Transfer; Trmm Satellite

20010087976 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
KNMI Contribution to the European Project WRINCLE: Downscaling Relationships for Precipitation for Several
European Sites
Beckmann, B.R., Royal Netherlands Meteorological Inst., Netherlands; Buishand, T. A., Royal Netherlands Meteorological Inst.,
Netherlands; 2001; ISSN 0169-1708; 58p; In English
Report No.(s): KNMI-TR-230; ISBN 90-369-2190-2; Copyright; Avail: Issuing Activity

Statistical downscaling of precipitation refers to statistical techniques that have been used to obtain precipitation data with
the required spatial resolution for climate-change impact studies. It is widely acknowledged that the direct precipitation output
of climate change simulations from General Circulation Models (GCMs) is inadequate for such studies. Statistical downscaling
techniques make use of fitted relationships between observed precipitation and other meteorological variables that can be
extracted from GCM simulations. The recent availability of reanalysis data from numerical weather prediction models offers new
opportunitiesto improve the meteorological basis of statistical downscaling models. In this report the statistical linkage of daily
precipitation to NCEP (National Center of Environmental Prediction) reanalysis data is described for eleven stations across
Europe: De Bilt and Maastricht (the Netherlands), Hamburg, Hanover and Berlin (Germany), Vienna (Austria), Berne, Neuchatel
and Payerne (Switzerland), and Salto de Bolarque and Munera (Spain). Daily data for the period 1968-1997 were considered. The
work forms the KNMI (Koninklijk Nederalands Meteorologisch Instituut) contribution to the European project WRINCLE
(Water Resources:. the INfluence of CLimate change in Europe).
Author
Climate Change; Europe; Numerical Weather Forecasting; Precipitation (Meteorology); Atmospheric General Circulation
Models, Satistical Analysis; Meteorological Parameters; Atmospheric Circulation

20010087977 Roya Netherlands Meteorological Inst., De Bilt, Netherlands
Impact Assessment of a Doppler Wind Lidar in Space on Atmospheric Analyses and Numerical Weather Prediction
Marseille, G. J., Royal Netherlands Meteorological Inst., Netherlands; Stoffelen, A., Royal Netherlands Meteorological Inst.,
Netherlands; Bouttier, F., European Centre for Medium-Range Weather Forecasts, UK; Cardinali, C., European Centre for
Medium-Range Weather Forecasts, UK; deHaan, S., Royal Netherlands Meteorological Inst., Netherlands; Vasiljevic, D.,
European Centre for Medium-Range Weather Forecasts, UK; 2001; ISSN 0169-1651; 64p; In English; Original contains color
illustrations
Report No.(s): KNMI-WR-2001-03; ISBN 90-369-2194-5; Copyright; Avail: Issuing Activity

ESA (European Space Agency) has recently approved a Doppler Wind Lidar (DWL) to fly on afree-flyer platform orbiting
dawn-dusk at 400 km altitude. Rigorous trade-off studies during the Atmospheric Dynamics Mission (ADM) phase-A have
resulted in the definition of alidar concept, hereafter named ADM_UV, operating in the ultraviolet part of the spectrum at 355
nm laser wavelength. In order to guarantee the demonstration value of this mission for Numerical Weather Prediction (NWP) and
in climate studies, extended atmospheric analyses and forecast runs are needed to better quantify this potential DWL impact and
to address specific issues of concern during the ADM phase A study, such as profile quality and coverage. The objective of this
activity is demonstration of the impact on atmospheric circulation and on NWP of wind profiles from ADM_UV and comparison
to the impact of conventional wind profiles (TEMP/PILOT) with respect to the existing Global Observing System (GOS). This
demonstration is made by means of OSSEs (Observing System Simulation Experiments). it serves to consolidate the requirements
for an operational mission by assessing the sensitivity of the impact of ADM_UV to key mission parametersto aid in the design
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of future operational missions, as well as to demonstrate the impact of the minimum useful requirements and performance of the
Atmospheric Dynamics Earth Explorer Mission.

Author

Atmospheric Circulation; Numerical Weather Forecasting; Optical Radar; Wind Profiles; Computerized Simulation;
Atmospheric Sounding; Atmospheric Models; Climate

20010088779 Simpson Weather Associates, Inc., Charlottesville, VA USA
A Geosynchronous Lidar System for Atmospheric Winds and Moisture M easurements
Emmitt, G. D., Simpson Weather Associates, Inc., USA; [2001]; 3p; In English; International Geoscience and Remote Sensing
Symposium, July 2001, Sydney, Australia; No Copyright; Avail: CASl; A0L, Hardcopy; A01, Microfiche

An observing system comprised of two lidars in geosychronous orbit would enable the synoptic and meso-scale measurement
of atmospheric winds and moisture both of which are key first-order variables of the Earth’s weather equation. Simultaneous
measurement of these parameters at fast revisit rates promises large advancements in our weather prediction skills. Such
capabilities would be unprecedented and a) yield greatly improved and finer resolution initial conditions for models, b) make
existing costly and cumbersome measurement approaches obsolete, and c) obviate the use of numerical techniques needed to
correct data obtained using present observing systems. Additionally, simultaneous synoptic wind and moisture observations
would lead to improvementsin model parameterizations, and in our knowledge of small-scale weather processes. Technology and
science data product assessments are ongoing. Results will be presented during the conference.
Author
Optical Radar; Wind (Meteorology); Weather Forecasting; Atmospheric Moisture; Remote Sensing; Satellite Observation

20010089137 Colorado Univ., Cooperative Inst. for Research in Environmental Science, Boulder, CO USA
Removing Atmospheric Effects From AVIRIS Data for Surface Reflectance Retrievals
Gao, Bo-Cai, Colorado Univ., USA; Goetz, Alexander F. H., Colorado Univ., USA; Zamudio, J. A., Colorado Univ., USA; [1991];
7p; In English; Third Airborne Visible/Infrared Imaging Spectromer (AVIRIS) Workshop, 20-24 May 1991, Pasadena, CA, USA
Contract(s)/Grant(s): JPL-958039; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Analysis of high resolution imaging spectrometer data requires a thorough compensation for atmospheric absorption and
scattering. A method for retrieving surface reflectances from spectral data collected by the Airborne Visible/Infrared Imaging
Spectrometer (AVIRIS) is being developed. In this method, the integrated water vapor amount on a pixel by pixel basisis derived
from the 0.94- and 1.14-micrometer water vapor features. The water vapor, carbon dioxide (CO2), oxygen (O2) and methane
(CH4) transmission spectrum in the 0.4-2.5 micrometer region is calculated. The derived water vapor value and the solar and
observational geometry are used in the spectral calculation. The AVIRIS spectrum is ratioed against the transmission spectrum
to obtain the surface reflectance spectrum. Major mineral absorption features near 2.2 micrometer in retrieved reflectance spectra
can be identified. Different vegetation absorption characteristics are observed. At present, the method is most useful for deriving
surface reflectances from AVIRIS data measured on clear days with high visibilities. Atmospheric scattering effects will be
included in our spectral calculationsin the near future.
Author
Atmospheric Effects; Spectral Reflectance; Atmospheric Scattering; Imaging Techniques

20010089225 NASA Goddard Space Flight Center, Greenbelt, MD USA
Effect of Clouds on the Atmospheric Solar Heating in the Tropical Western Pacific
Chou, Ming-Dah, NASA Goddard Space Flight Center, USA; Chan, Pui-King, Science Systems and Applications, Inc., USA;
Yan, Michael M.-H., Science Systems and Applications, Inc., USA; [2001]; 1p; In English; Chapman Conference on Atmospheric
Solar Heating in the Tropical Western Pacific, 13-17 Aug. 2001, Estes Park, CO, USA; No Copyright; Avail: Issuing Activity;
Abstract Only

The sea surface solar radiative fluxes have been retrieved from the radiances measured by Japan's Geostationary
Meteorological Satellite 5. The surface radiation data set covers the domain 40S-40N and 90E-170W and a period starting from
January 1998. The retrieved surface radiation has been validated with the radiometric measurements at the Atmospheric Radiation
Measurement (ARM) site on Manus Island in the equatorial western Pacific. Together with the Clouds and the Earth’s Radiant
Energy System (CERES) solar fluxes at the top of the atmosphere and the radiative transfer calculations of clear-sky fluxes, this
surface radiation data set was used to study the impact of clouds on the solar heating of the atmosphere. It was found that clouds
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enhanced the atmospheric solar heating by approx. 21 watts per meter squared in the tropical western Pecific and the South China
Sea, and the ratio of the cloud radiative forcing at the surface to that at the TOA was approximately 1.6.

Author

Solar Heating; Atmospheric Heating; Atmospheric Radiation; Clouds (Meteorology); Radiative Transfer; Radiation
Measurement

20010089226 NASA Marshall Space Flight Center, Huntsville, AL USA
TRMM: Status of Precipitation Estimates and Science Highlights
Shepherd, J. Marshall, NASA Marshall Space Flight Center, USA; [2001]; 1p; In English; 7th International Conference on
Precipitation, 30 Jun. - 2 Jul. 2001, Rockport, ME, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Asapart of NASA’s Earth System Enterprise, the Tropical Rainfall Measuring Mission (TRMM) seeks to understand the
mechanisms through which changesin tropical rainfall influence global circulation. Over the past 3 years, TRMM has contributed
significantly towards reducing uncertainty in satellite estimates of rainfall in the Tropics, where almost 67% of the Earth’srain
falls. TRMM has provided knowledge related to the climatology, seasonality, and variation of tropical rainfall; the mesoscale
structure of rain-producing systems; and the physics of precipitation. An overview of these results will be presented. Additionally,
asummary of research highlights will be presented focusing on application of TRMM data to topics such as hurricane monitoring,
climate analysis, forecasting, microphysics, environmental impacts, and El Nino/La Nina. Examples and plans for operational
use of TRMM datain tropical cyclone monitoring and other applications will also be given.
Author
Trmm Satellite; Tropical Regions; Rain; Forecasting; Climatology; Mesoscale Phenomena; Estimates

20010089250 NASA Goddard Inst. for Space Studies, New York, NY USA
Observed and Simulated Radiative and Microphysical Properties of Tropical Convective Storms
DelGenio, Anthony D., NASA Goddard Inst. for Space Studies, USA; [2001]; 1p; In English; American Geophysical Union
Spring 2001 Meeting, 29-30 May 2001, Boston, MA, USA; No Copyright; Avail: Issuing Activity; Abstract Only

Increasesin the ice content, albedo and cloud cover of tropical convective stormsin awarmer climate produce alarge negative
contribution to cloud feedback in the GISS GCM. Unfortunately, the physics of convective upward water transport, detrainment,
and ice sedimentation, and the relationship of microphysical to radiative properties, are all quite uncertain. We apply a clustering
algorithm to TRMM satellite microwave rainfall retrievals to identify contiguous deep precipitating storms throughout the tropics.
Each storm is characterized according to its size, albedo, OLR, rain rate, microphysical structure, and presence/absence of
lightning. A similar analysisis applied to ISCCP data during the TOGA/COARE experiment to identify optically thick deep cloud
systems and relate them to large-scale environmental conditions just before storm onset. We examine the statistics of these storms
to understand the relative climatic roles of small and large storms and the factors that regul ate convective storm size and abedo.
The results are compared to GISS GCM simulated statistics of tropical convective storms to identify areas of agreement and
disagreement.
Author
Tropical Storms; Clouds (Meteorology); Climatology; Cluster Analysis; Satellite Observation

20010089320 Science Applications International Corp., McLean, VA USA
L ow-Frequency Oscillations and Transport Processes Induced by Multiscale Transver se Structuresin the Polar Wind
Outflow: A Three-Dimensional Simulation
Ganguli, Supriya B., Science Applications International Corp., USA; Gavrishchaka, Valeriy V., Science Applications
International Corp., USA; [1999]; 27p; In English; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Multiscal e transverse structures in the magnetic-field-aligned flows have been frequently observed in the auroral region by
FAST and Freja satellites. A number of multiscale processes, such as broadband |ow-frequency oscillations and various cross-field
transport effects are well correlated with these structures. To study these effects, we have used our three-dimensional multifluid
model with multiscal e transverse inhomogeneitiesin the initial velocity profile. Self-consistent-frequency mode driven by local
transverse gradients in the generation of the low field-aligned ion flow and associated transport processes were simulated. Effects
of particle interaction with the self-consistent time-dependent three-dimensional wave potential have been modeled using a
distribution of test particles. For typical polar wind conditions it has been found that even large-scale (approximately 50 - 100
km) transverse inhomogeneities in the flow can generate low-frequency oscillations that lead to significant flow modifications,
cross-field particle diffusion, and other transport effects. It has also been shown that even small-amplitude (approximately 10 -
20%) short-scale (approximately 10 km) modulations of the original large-scale flow profile significantly increases
low-frequency mode generation and associated cross-field transport, not only at the local spatial scales imposed by the
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modulations but also on global scales. Note that this wave-induced cross-field transport is not included in any of the global
numerical models of the ionosphere, ionosphere-thermosphere, or ionosphere-polar wind. The simulation results indicate that the
wave-induced cross-field transport not only affects the ion outflow rates but also leads to a significant broadening of particle
phase-space distribution and transverse particle diffusion.

Author

Geomagnetism; Particle Interactions; Computerized Smulation; Earth lonosphere; Troposphere

20010089370 Air Force Inst. of Tech., School of Engineering, Wright-Patterson AFB, OH USA
Analysis of Cloud-to-Ground Lightning Clusterswith Radar Composite Imagery
Scott, Rhonda B.; Mar. 06, 2001; 87p; In English
Report No.(s): AD-A392544; AFIT/GM/ENP/01M-06; No Copyright; Avail: CASI; A05, Hardcopy; A01, Microfiche

The most recent research conducted at the Air Force Institute of Technology involved studying alarge volume of lightning
data without coupling radar imagery (Parsons 2000). Parsons finding could not be acted on because no individual stormswere
studied. The primary goal of this research isto determine whether the techniques used by Parsons can be applied to storms by
examining the radar imagery and lightning data. This research used the methodology applied to lightning data by Parsons and radar
imagery to determine whether the location of lightning clusters were located near storms. A composite reflectivity radar image
was generated and the lightning data for the corresponding time was plotted to determine if lightning clusters corresponded to
storm coverage area. After avisual analysis of the radar and lightning cluster plots was conducted, the percentage of lightning
clustersfound in each radar image was cal culated. Caution needs to be applied when calculating the distance to the flashes isolated
from nearby clusters since the clusters were found to be near the edge of the storms studied and not under the convective core of
the storm. This research was successful in proving that the DBSF method may be applied, however more research must be done
to determine what location of the storm provides the best distance criteria measurements.
DTIC
Cloud-to-Ground Discharges; Image Processing; Storms (Meteorology)

20010089375 Royal Netherlands Meteorological Inst., De Bilt, Netherlands
Hail Detection Using Single-Polarization Radar
Holleman, Iwan, Royal Netherlands Meteorological Inst., Netherlands; 2001; |SSN 0169-1651; 78p; In English
Report No.(s): KNMI-WR-2001-01; ISBN 90-369-2186-4; Copyright; Avail: Issuing Activity

Within the framework of the project "Development of a product for detection of severe weather phenomena using
non-Doppler radar data’, atool for the detection and display of severe weather phenomena related to convective systems, like
wind gusts and summer hail, is being developed. Currently, KNMI (Koninklijk Nederlands Meteorologisch Instituut) operates
two Gematronik C-band Doppler radars which are performing low-elevation volume scans every five minutes and extensive
volume scans every 15 minutes. From the low-€elevation volume scans, a ”pseudo constant-altitude plan-position indicator”
(pseudoCAPPI) of the radar reflectivity and an echotop product, which presents the maximum height of the echo for each pixel,
are extracted. Ground clutter is removed from the pseudoCAPPI image using a statistical method. This report describes the
development of the first new sub-product: atool for the detection and display of summer hail. This hail detection product isto
be used for nowcasting of the development and movement of summertime thunderstorms. In addition, an archive of this hail
detection product could be a useful reference for insurance companies.
Author
Meteorological Instruments; Hail; Radar Detection; Satistical Analysis

48
OCEANOGRAPHY

Includes the physical, chemical and biological aspects of oceans and seas; ocean dynamics, and marine resources. For related
information see also 43 Earth Resources and Remote Sensing.

20010083382 Research Inst. of National Defence, Div. of Systems and Underwater Technology, Stockholm, Sweden
Electromagnetic Surveillance with M obile Platforms. A Study of Sensor Noise Elektromagnetisk Spaning Med Mobila
Plattformar: En Studie av Sensorbrus

Brage, A.; Lindqvist, P; Sigray, P; Dec. 2000; 22p; In Swedish

Report No.(s): PB2001-107302; FOA-R-00-00-01764-409-SE; No Copyright; Avail: Issuing Activity
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Electrodes as sensors in marine environment have been used on aregular basis for surveillance and signature applications.
In these, the electrodes are protected from noise by the depth of the water column. In this report the authors are investigating the
usability of electrodes in mobile systems. The noise level associated with moving water has been studied. The results show that
the amplitude of noise increases with up to afactor of 100 in the frequency interval 0.1 to 10 Hz. At lower frequencies the relative
increaseis lower but in an absolute measure higher. It was not possible to detect any difference in noise levels between the carbon
fiber and Ag/AgCI electrodes. The conclusion isthat despite the increase of noise, the electrodes can be used on mobile platforms,
i.e. for self ranging and surveillance. Special designed tests should be performed to investigate the effect of protection against
water movements on the electrode.
NTIS
Marine Environments; Surveillance; Electrodes; Noise (Sound); Sensors; Electromagnetism

20010084308 NASA Goddard Space Flight Center, Greenbelt, MD USA
Single and Double ITCZ in Aqua-Planet M odels with Globally Uniform Sea Surface Temperature and Solar Insolation:
An Interpretation
Chao, Winston C., NASA Goddard Space Flight Center, USA; Chen, Baode, Maryland Univ. Baltimore County, USA; [2001];
16p; In English; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

It has been known for more than a decade that an aqua-planet model with globally uniform sea surface temperature and solar
insolation angle can generate ITCZ (intertropical convergence zone). Previous studies have shown that the ITCZ under such
model settings can be changed between a single ITCZ over the equator and a double ITCZ straddling the equator through one of
several measures. These measures include switching to a different cumulus parameterization scheme, changes within the cumulus
parameterization scheme, and changes in other aspects of the model design such as horizontal resolution. In this paper an
interpretation for these findings is offered. The latitudinal location of the ITCZ isthe latitude where the balance of two types of
attraction on the ITCZ, both due to earth’s rotation, exists. The first type is equator-ward and is directly related to the earth’'s
rotation and thus not sensitive to model design changes. The second type is poleward and is related to the convective circulation
and thus is sensitive to model design changes. Due to the shape of the attractors, the balance of the two types of attractionsis
reached either at the equator or more than 10 degrees away from the equator. The former case resultsin asingle ITCZ over the
equator and the latter case adouble ITCZ straddling the equator.
Author
Sea Surface Temperature; Ocean Models; Intertropical Convergent Zones

20010084781 National Defence Research Establishment, Div. of Systems and Underwater Technology, Stockholm, Sweden

Simulation of the Thermocline Development in the Baltic Sea during the Spring 1997 Simulering av Termoklinens

Utveckling i Oestersion Under Varen 1997

Nycander, J.; Dec. 2000; ISSN 1104-9154; 26p; In English

Report No.(s): PB2001-107288; FOA-R-00-01740-409-SE; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Temperature profiles obtained from simulations with the Baltic ocean circulation models RCO and BPOM are compared with

observed profiles. The models are forced with meteorological data from the period 1 April - 10 June 1997. RCO successfully

models the devel opment of the thermocline in the central Baltic Sea, with an error of around 1 C or less at the end of the simulation

period. The simulation with BPOM gives a much larger error, more than 3 C at the surface.

NTIS
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20010083252 Chicago Univ., Chicago, IL USA

A Micro-Simulation M odel of the Benefits and Costs of Prostate Cancer Screeing and Treatment Annual Report, 1 Jul.
1999 - 30 Jun. 2000

Meltzer, David O., Chicago Univ., USA; July 2000; 18p; In English

Contract(s)/Grant(s): DAMD17-98-1-8600
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Report No.(s): AD-A390031; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

Our project is completing work on an innovative model to determine the cost-effectiveness of alternative prostate cancer
screening strategies. Indeed, prostate cancer screening remains controversial and continues to present difficult choices for
patients, physicians, and policy makers. Hence, modeling the natural history, screening, and treatment of prostate cancer to better
understand screening benefits and costsis potentially of great value. to date, we have reviewed every published cost-effectiveness
analysis of prostate cancer screening. While these papers have many strengths, all of them have flaws that undermine their validity
and relevance. We have addressed these concerns extensively in the model we have developed. We have now finished
programming the model and are currently fitting the model using constrained optimization and maximum likelihood techniques.
We have a so performed preliminary analyses of annual screening with digital rectal exam (DRE), prostate specific antigen (PSA)
, or their combination. These analyses suggest that screening may be cost- effective in terms of cost per life-year saved; however,
analyses in terms of cost per Quality Adjusted Life-Year (QALY) suggest that their cost-effectivenessis highly dependent on
quality of life weights for health states. We will be finishing our analyses and preparing manuscripts for publication over the next
few months.
DTIC
Costs; Prostate Gland; Cancer; Smulation; Antigens

20010083253 Ohio State Univ., Research Foundation, Columbus, OH USA
Sugimoato, Yasuro; Jul. 2000; 10p; In English
Contract(s)/Grant(s): DAMD17-99-1-9341
Report No.(s): AD-A388578; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Our recent findings suggest that keratinocyte growth factor (KGF), the seventh member of the fibroblast growth factor family,
is capable of acting as a mediator of the stimulatory effects of estrogen in human breast cancer cells. Interestingly, estrogen
stimulates KGF expression. Thisrole of estrogensin the regulation of KGF expression is intriguing because hormonal stimulation
isan essentia factor in the carcinogenesis of human breast cells, especially during early stages. Therefore, it is possible that KGF
could be intimately involved in both physiological and pathological processesin human breast tissue. Thus, the ability to interrupt
the stimulatory effects of estrogen in human breast cancer cells at the level of KGF holds potential value as a strategy for
development of as a potential therapeutic agent for breast cancer. Consequently, we have proposed to synthesize potential KGF
antagonists, which will then be evaluated for efficacy in vitro assay systems. During the first year of this funding period, we have
concentrated in peptide antagonist synthesis and development of an assay system. There were unexpected difficulties on the
peptide syntheses, however, we have hound away to syntheses those peptides.
DTIC
Cancer; Carcinogens; Estrogens; Assaying; Physiology

20010083360 NASA Ames Research Center, Moffett Field, CA USA
Reduced Gas Cyclingin Microbial Mats: Implicationsfor Early Earth
Hoehler, Tori M., NASA Ames Research Center, USA; Bebout, Brad M., NASA Ames Research Center, USA; DesMarais, David
J., NASA Ames Research Center, USA; Oct. 05, 2000; 1p; In English
Contract(s)/Grant(s): RTOP 344-38-32-03; No Copyright; Avail: Issuing Activity; Abstract Only

For more than half the history of life on Earth, biological productivity was dominated by photosynthetic microbial mats.
During thistime, mats served as the preeminent biological influence on earth’s surface and atmospheric chemistry and also asthe
primary crucible for microbial evolution. We find that modern analogs of these ancient mat communities generate substantial
guantities of hydrogen, carbon monoxide, and methane. Escape of these gases from the biosphere would contribute strongly to
atmospheric evolution and potentially to the net oxidation of earth’s surface; sequestration within the biosphere carries equally
important implications for the structure, function, and evolution of anaerobic microbial communities within the context of mat
biology.
Author
Biosphere; Microorganisms; Gases, Earth Surface

20010083361 NASA Ames Research Center, Moffett Field, CA USA

Minimum Energy Requirementsfor Sustained Microbial Activity in Anoxic Sediments

Hoehler, Tori M., NASA Ames Research Center, USA; Alperin, Marc J., NASA Ames Research Center, USA; Albert, Daniel B.,
NASA Ames Research Center, USA; Martens, Christoper S., NASA Ames Research Center, USA; Oct. 05, 2000; 1p; In English;
2000 Fall AGU Meeting, 15-19 Dec. 2000, San Francisco, CA, USA; Sponsored by American Geophysical Union, USA
Contract(s)/Grant(s): RTOP 344-38-32-03; No Copyright; Avail: Issuing Activity; Abstract Only
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Currently understood mechanisms of biochemical energy conservation dictate that, in order to be biologically useful, energy
must be available to organismsin " quanta’ egual to, at minimum one-third to one-fifth of the energy required to synthesize ATP
in vivo. The existence of this biological energy quantum means that a significant fraction of the chemical amp on Earth cannot
be used to drive biological productivity, and places a fundamental thermodynamic constraint on the origins, evolution, and
distribution of life. We examined the energy requirements of intact microbial assemblages in anoxic sediments from Cape L ookout
Bight, NC, USA, using dissolved hydrogen concentrations as a hon-invasive probe. In this system, the thermodynamics of
metabolic processes occurring inside microbia cellsis reflected quantitatively by H2 concentrations measured outside those cells.
We find that methanogenic archaea are supported by energy yields as small as 10 kJ per mol, about half the quantity calculated
from studies of microorganismsin culture. This finding implies that a significantly broader range of geologic and chemical niches
might be exploited by microorganisms than would otherwise be expected.

Author
Anoxia; Energy Requirements; Microorganisms,; Sediments; Cells (Biology)

20010083381 NASA Ames Research Center, Moffett Field, CA USA
Hydrogen Fluxes from Photosynthetic Communities: Implicationsfor Early Earth Biogeochemistry
Hoehler, Tori M., NASA Ames Research Center, USA; Bebout, Brad M., NASA Ames Research Center, USA; DesMarais, David
J., NASA Ames Research Center, USA; Oct. 05, 2000; 1p; In English; 2001 ASLO Meeting, 12-16 Feb. 2001, Albuquerque, NM,
USA; Sponsored by American Society of Limnology and Oceanography, USA
Contract(s)/Grant(s): RTOP 344-38-32-03; No Copyright; Avail: Issuing Activity; Abstract Only

More than half the history of life on Earth was dominated by photosynthetic microbial mats, which must have represented
the preeminent biological influence on global geochemical cycling during that time. In modem analogs of then ancient
communities, hypersaline microbial mats from Guerrero Negro, Mexico, we have observed alarge flux of molecular hydrogen
originating in the cyanobacteria-dominated surface layers. Hydrogen production follows a distinct diel pattern and is sensitive
to both oxygen tension and microbial species composition within the mat. On an early Earth dominated by microbial mats, the
observed H2 fluxes would scale to global levels far in excess of geotherma emissions. A hydrogen flux of this magnitude
represents a profound transmission of reducing power from oxygenic photosynthesis, both to the anaerobic biosphere, where H2
isan almost universally-utilized substrate and regulator of microbial redox chemistry, and to the atmosphere, where subsequent
escape to space could provide an important mechanism for the net oxidation of Earth’s surface.
Author
Biogeochemistry; Hydrogen; Photosynthesis; Microorganisms; Earth Surface

20010083466 NASA Ames Research Center, Moffett Field, CA USA
Skin Friction and Transition L ocation M easurement on Supersonic Transport Models
Kennelly, Robert A., Jr., NASA Ames Research Center, USA; Goodsell, AgaM., NASA Ames Research Center, USA; [2000];
18p; In English; 9th International Symposium on Flow Visualization 2000, 2000, Edinburgh; Original contains color illustrations
Contract(s)/Grant(s): RTOP 537-07-20; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

Flow visualization techniques were used to obtain both qualitative and quantitative skin friction and transition location data
inwind tunnel tests performed on two supersonic transport models at Mach 2.40. Oil-film interferometry was useful for verifying
boundary layer transition, but careful monitoring of model surface temperatures and systematic examination of the effects of
tunnel start-up and shutdown transients will be required to achieve high levels of accuracy for skin friction measurements. A more
common technique, use of a subliming solid to reveal transition location, was employed to correct drag measurements to a standard
condition of all-turbulent flow on the wing. These corrected data were then analyzed to determine the additional correction
required to account for the effect of the boundary layer trip devices.
Author
Friction Measurement; Skin Friction; Supersonic Transports; Turbulent Flow

20010084322 California Univ., Los Angeles, CA USA
The Function of PTEN Tumor Suppressor Genein Prostate Cancer Development Annual Report, 15 Feb. 2000-14 Feb.
2001
Wu, Hong; Mar. 2001; 13p; In English; Original contains color plates
Contract(s)/Grant(s): DAMD17-00-1-0010
Report No.(s): AD-A392460; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche
Prostate cancer is the most common malignancy in men. Studying the biology of prostate cancer and development of new
therapies are hampered by alack of insight into the molecular basis of the disease and appropriate animals models. The recently
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identified tumor suppressor gene PTEN is apromising candidate for being involved in prostate cancer sinceit is frequently deleted
in prostate cancer, especially in advanced or metastatic forms. to study the function of PTEN in prostate cancer development, we
have deleted Pten gene and generated an animal model system. Mice lacking one allele of Pten gene developed prostate
abnormalities, ranging from hyperplasia to malignant carcinomas, starting from the eighth month. to accelerate this process, we
have generated Pten(loxp/loxp) mice, which will allow us to delete Pten specifically in the prostate glands. We are currently
breeding the Pten(lopx/lopx) mice with prostate specific Cre transgenic mice. We have also generated a TAT-Cre fusion protein
which will allow us to focally delete Pten by surgical injection into the prostate. This study will not only alow us to better
understand the function of PTEN in prostate cancer, but will generate a novel animal model for possible treatment.

Trangl. by Schreiber

Cancer; Prostate Gland; Genes; Proteins, Suppressors; Therapy

20010084436 Pennsylvania Univ., Medical Image Processing Group, Philadelphia, PA USA
Design and Synthesis of New Breast Cancer Chemotherapeutic Agents Final Report, 15 Jul. 1998-14 Jul. 2001
Winkler, Jeffrey D.; Aug. 2001; 61p; In English; Original contains color plates
Contract(s)/Grant(s): DAMD17-98-1-8329
Report No.(s): AD-A392461; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

This project is directed towards the design and synthesis of new drugs to treat breast cancer. Several naturally occurring
substances have recently been discovered that have the same biological activity as the very important anticancer drug Taxol. We
are using both computational and synthetic approaches to determine the parts of these very different compounds that are important
for their biological activity. The determination of these critical parts could lead to the development of simpler structures that could
be very powerful anticancer drugs. During the grant award period, we have prepared new structures based on the taxol-like
substance epothilone. While the structures of the new compounds that we have prepared are very much like epothilone itself, we
have not yet been able to prepare a simple structure with the same anticancer properties as taxol and epothilone.
DTIC
Cancer; Mammary Glands, Chemotherapy; Drugs

20010084437 Brigham and Women's Hospital, Boston, MA USA
FACTS (Find the Appropriate Clinical Trials) for You: A Computer-Based Decision Support System for Breast Cancer
Patients Annual Report, 20 Apr. 2000-19 Apr. 2001
Ohno-Machado, Lucila; May 2001; 41p; In English
Contract(s)/Grant(s): DAMD17-98-1-8039
Report No.(s): AD-A392468; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

The Find Appropriate Clinical Trials (FACTS) system was redesigned to make it more accurate and compliant with existing
standards. An explicit data model of patient eligibility for breast cancer clinical trials was developed, and served as the basis for
encoding €eligibility criteria. Standard vocabularies were utilized to represent concepts used in the system, and to retrieve their
hierarchical relationships. The system now uses Bayesian networks to handle missing patient information. Protocols are presented
to the user ranked by the likelihood that the patient is eligible for each one of them. Asaresult of a detailed data model, most of
the eligibility criteriaiin ten clinical trial protocols taken from the National Cancer Institute database were encoded and the
performance of the system was compared to that of two oncologists. In a preliminary evaluation, there was a good agreement
between the system’s selection of clinical trials and those of two oncologists (kappa 0.86, 0.76). All cases in which the system’s
selection of aprotocol did not agree with any of the physicians were analyzed, and the system’s limitations were identified. The
disagreement on ranking the protocols (kappa 0.24, 0.14) is discussed.
DTIC
Networks; Bayes Theorem; Decision Support Systems; Cancer; Mammary Glands

20010084439 JAY COR, San Diego, CA USA
Modeling for Military Operational M edicine Scientific and Technical Objectives Subtitle- Control of Respiration Source
Book
Stuhmiller, Louise M.; Stuhmiller, James H.; May 2001; 265p; In English
Contract(s)/Grant(s): DAMD17-00-C-0031
Report No.(s): AD-A392471; JTR-J3150-12-01-141; No Copyright; Avail: CASI; A12, Hardcopy; A03, Microfiche

The US Army Medical Research and Materiel Command (MRMC) has responsibility to conduct research that will support
the assessment of immediate incapacitation and injury caused by acute exposure to toxic gases, particles, and aerosols. The
assessment must account for physical activity, environmental conditions, and complex mixtures of gases. The Military
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Operational Medicine Research Program (MOMRP) is conducting a research program to develop a mathematical model of the
physiological response to acute toxic gas exposure that will provide a standard means to estimate these effects. That program is
called Scientific and Technical Objective Y: Inhalation Injury and Toxicology Models. The model will be developed in
incremental steps. Thefirst version of the model will provide a means of estimating immediate incapacitation in man, employing
empirical relations for key physiological processes. Successive improvements to the model will add more complete physiological
models of breathing, blood, chemistry, airway transport and deposition, metabolism and so forth as required to capture the
necessary mechanisms. The technical approach to achieve this objective are to: (1) assess the literature for mechanisms, models,
and data pertinent to the particular phase of model development; (2) implement mathematical models incorporating those
mechanisms and validate by those data; and (3) conduct animal studies to provide missing physiological parameters or needed
confirmation results. This approach will be repeated for each increment of the model development.

DTIC
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20010084440 JAY COR, San Diego, CA USA
Modeling for Military Operational Medicine Scientific and Technical Objectives Subtitle - Acute Toxic Effects Data Book
Stuhmiller, Louise M.; Stuhmiller, James H.; May 2001; 75p; In English
Contract(s)/Grant(s): DAMD17-00-C-0031
Report No.(s): AD-A392472; JTR-J3150-12-01-138; No Copyright; Avail: CASI; A04, Hardcopy; A01, Microfiche

The US Army Medical Research and Materiel Command (MRMC) has responsibility to conduct research that will support
the assessment of immediate incapacitation and injury caused by acute exposure to toxic gases, particles, and aerosols. The
assessment must account for physical activity, environmental conditions, and complex mixtures of gases. The Military
Operational Medicine Research Program (MOMRP) is conducting a research program to develop a mathematical model of the
physiological response to acute toxic gas exposure that will provide a standard means to estimate these effects. That program is
called Scientific and Technical Objective Y: Inhalation Injury and Toxicology Models. The model will be developed in
incremental steps. Thefirst version of the model will provide a means of estimating immediate incapacitation in man, employing
empirical relations for key physiological processes. Successive improvements to the model will add more complete physiological
models of breathing, blood, chemistry, airway transport and deposition, metabolism and so forth as required to capture the
necessary mechanisms. The technical approach to achieve this objectiveisto: (1) assess the literature for mechanisms, models,
and data pertinent to the particular phase of model development; (2) implement mathematical models incorporating those
mechanisms and validate by those data; and (3) conduct animal studies to provide missing physiological parameters or needed
confirmation results. This approach will be repeated for each increment of the model development.
DTIC
Toxicity, Gases, Physiological Effects; Military Technology; Wound Healing; Research and Devel opment

20010084443 JAY COR, San Diego, CA USA
Modeling for Military Operational Medicine Scientific and Technical Objectives Subtitle - Immediate | ncapacitation
Sour ce Book
Stuhmiller, Louise M.; Stuhmiller, James H.; May 2001; 211p; In English
Contract(s)/Grant(s): DAMD17-00-C-0031
Report No.(s): AD-A392477; JAY COR-J3150-12-01-113; No Copyright; Avail: CASI; A10, Hardcopy; A03, Microfiche

The US Army Medical Research and Materiel Command (MRMC) has responsibility to conduct research that will support
the assessment of immediate incapacitation and injury caused by acute exposure to toxic gases, particles, and aerosols. The
assessment must account for physical activity, environmental conditions, and complex mixtures of gases. The Military
Operational Medicine Research Program (MOMRP) is conducting a research program to develop a mathematical model of the
physiological response to acute toxic gas exposure that will provide a standard means to estimate these effects. That program is
called Scientific and Technical Objective Y: Inhalation Injury and Toxicology Models. The model will be developed in
incremental steps. Thefirst version of the model will provide a means of estimating immediate incapacitation in man, employing
empirical relations for key physiological processes. Successive improvements to the model will add more complete physiological
models of breathing, blood, chemistry, airway transport and deposition, metabolism and so forth as required to capture the
necessary mechanisms.
DTIC
Toxicity; Exposure; Medical Services; Military Operations, Physiological Effects; Toxicology; Toxic Hazards; Aerosols
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20010084462 Baylor Coll. of Medicine, Houston, TX USA
Anti-HER2/Toxin Expressing Lymphocytesfor Breast Cancer Therapy Annual Report, 1 May 1998-30 Apr 2001
Strube, Randall; May 2001; 8p; In English; Original contains color plates
Contract(s)/Grant(s): DAMD17-98-1-8036
Report No.(s): AD-A392692; No Copyright; Avail: CASI; A02, Hardcopy; A01, Microfiche

Cyclin E isakey regulator of the mammalian cell cycle, asit israte limiting for progression from G1 to S phase. Deranged
cyclin E expression has been found both quantitatively (overexpression) and qualitatively (multiple isoforms) in almost all breast
cancer cell lines and patient tissue samples. In spite of the apparent significance of altered cyclin E expression, the role of cyclin
E overexpression in the transformation and proliferation of breast cancer cells has not been established. Using an intrabody
approach, we are developing a model to phenotypically knock out cyclin E in breast cancer cellsto investigate the role cyclin E
playsin the tumorigenicity of these cells. We have constructed two anti-cyclin E single-chain antibodies (sFv) and have displayed
their ability to bind cyclin E by ELISA. We have successfully targeted expression of these intrabodies to the cytosol and nucleus
of breast cancer cell lines (SKSR3 and MCF-7) as conjugates with the human 1gG constant region fragment(sFv-Fc) . We are
currently investigating the effect of anti-cyclin E intrabodies on the growth and tumorigenicity of clonal SKBR3 and MCF-7 cell
lines either stably or inducibly expressing the intrabodies.
DTIC
Cancer; Mammary Glands; Lymphocytes; Therapy

20010084464 Wisconsin Univ., Madison, WI USA
Identification of a Modifier Locus Affecting Susceptibility to Mammary Tumor Development in Mice Final Report, 1 May
1998-30 Apr 2001
Moser, Amy; May 2001; 24p; In English
Contract(s)/Grant(s): DAMD17-98-1-8261
Report No.(s): AD-A392700; No Copyright; Avail: CASI; A03, Hardcopy; A01, Microfiche

We have been using genetically predisposed mice to identify genes that can modify the risk of mammary tumor development.
We have found that a congenic strain of mice that carries as atransgene aretrovira insertion of alLacZ-neoR gene (ROSA26 mice)
on chromosome 6, are resistant to Min-induced mammary tumor development. In the ROSA26 mice, the insertion is flanked by
about 25 cM of DNA derived from the 129 strain. In order to localize the locus or loci encoding the resistance, we produced mice
carrying subsets of the 129 derived DNA form the congenic region. Analysis of six lines indicated that a strong modifier of
mammary tumor devel opment mapped within 2 cM of the ROSA 26 insertion. This modifier also affectsintestinal tumor growth.
In addition, prepubertal female and male mice carrying the minimal modifier interval have a significantly smaller extent of
mammary gland growth than do age-matched controls. Animals carrying the insertion have slower growth rates than wild-type
mice. Finally, we have shown that the effect seen in the ROSA 26 mice is due to the insertion and not to linked modifier loci.
DTIC
Deoxyribonucleic Acid; Genes, Mammary Glands; Mice; Cancer

20010084635 Boston Univ., Medical Campus, Boston, MA USA
Role of Nf-kB/Rel in the Etiology of Breast Cancer Final Report, 1 Feb. 1998 - 31 Jan. 2001
Sonenshein, Gail E.; Feb. 2001; 95p; In English
Contract(s)/Grant(s): DAMD17-98-1-8001
Report No.(s): AD-A390443; No Copyright; Avail: CASI; A01, Microfiche; A05, Hardcopy

Recent evidence suggests one reason for the rise in breast cancer incidence is increased exposure to and bioaccumulation of
environmental pollutants. Work from the Pi’s laboratory has demonstrated that human breast tumor cell lines and primary breast
tumor tissue constitutively express high levels of functional nuclear NF-kappa B/Rel activity, in contrast to untransformed breast
epithelial cells or mammary tissue. Experiments are proposed using cell linesin culture, primary tissue and a transgenic mouse
model to test the role of nuclear NF-kappa B/Rel activity in the etiology of breast cancer. The results of these studies will provide
important information on the potential role of NF-icB/Rel factor overexpression in the etiology of breast disease. Rel factors
represent an important link between environmental factors and the increased incidence of breast cancer. The different patterns
of Rel factor expression in various tumors suggest the possibility that NF %B/Rel factor represents a new class of potential
marker(s) for analysis of progression of breast disease. Importantly, since Rel factor activity is sensitive to treatment with a number
of anti-oxidants, demonstration that NF-kB/Rel factors play arolein the etiology of breast cancer would provide a new therapeutic
target for the treatment of breast disease.
DTIC
Etiology; Mammary Glands, Cancer
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20010084639 General Accounting Office, Washington, DC USA
AIR POLLUTION: Air Quality and Respiratory Problemsin and Near the Great Smoky M ountains
Walker, David M.; May 25, 2001; 20p; In English; The original document contains color images. Testimony before the
Subcommittee on Legislative, Committee on Appropriations, House of Representatives
Report No.(s): AD-A390455; GAO-01-790T; No Copyright; Avail: CASI; A01, Microfiche; A03, Hardcopy

Good afternoon. It is apleasure to be here in beautiful Asheville today to speak with you about the air we breathe. Western
North Carolina has awell-justified reputation for beautiful mountains and diverse species of plants and animals. But air quality
remains a concern. For about the past 6 months, we have been working with Chairman Charles H. Taylor on a study of air quality
in this area. Today, we are releasing the results of that study. 1 But, before we get into the results, let me tell you alittle bit about
who we are. Asthe Comptroller General, | head the U.S. General Accounting Office or GAO. GAO is part of the legisative branch
of government, and we help the Members of Congress carry out their constitutional responsibilities. We perform audits,
investigations, evaluations, and policy analyses, and we provide arange of legal services that span the entire scope and reach of
the federal government from Social Security issues to national security issues. Simply stated, our mission isto help the Congress
make government work better for all Americans.
DTIC
Congressional Reports; Air Quality; Air Pollution; Respiratory System; Management Planning

20010084645 NASA Ames Research Center, Moffett Field, CA USA
The Influence of Sound Cues on the Maintenance of Temporal Organization in the Sprague-Dawley Rat
Winget, C. M., NASA Ames Research Center, USA; Moeller, K. A., San Jose State Univ., USA; Halley, D. C., San Jose State
Univ., USA; [1994]; 1p; In English; 30th COSPAR Scientific Assembly, 11-21 Jul. 1994, Hamburg, Germany; Sponsored by
Committee on Space Research, Unknown
Contract(s)/Grant(s): RTOP 106-50-05; No Copyright; Avail: Issuing Activity; Abstract Only

Temporal organization is afundamental property of living matter. From single cellsto complex animals including man, most
physiological systems undergo daily periodic changes in concert with environmental cues (e.g., light, temperature etc.). It is
known that pulsed Environmental synchronizers, zeitgebers, (e.g. light) can modify rhythm parameters. Rhythm stability isa
necessary requirement for most animal experiments. The extent to which sound can influence the circadian system of |aboratory
ratsis poorly understood. This hasimplications to animal habitatsin the novel environments of the Space-L aboratory or Space
Station. A series of three white noise (88+/-0.82 db) zeitgeber experiments were conducted (n=6/experiment).The sound cue was
introduced in the circadian free-running phase (DD-NQ) and in one additional case sound was added to the usual photoperiod
(12L:12D) to determine masking effects. Circadian rhythm parameters of drinking frequency, feeding frequency, and gross
locomotor activity were continuously monitored. Data analysis for these studies included macroscopic and microscopic methods.
Raster plots to visually detect entrainment versus free-running period, were plotted for each animal, for al three parameters,
during all sound perturbation tested. These data were processed through a series of detrending (robust locally weighted regression
analyses) and complex demodulation analyses. In summary, these findings show that periodic "white” noise "influences’ the rats
circadian system but does not "entrain” the feeding, drinking or locomotor activity rhythms.
Author
Regression Analysis, White Noise; Rats, Demodulation; Circadian Rhythms; Perturbation

20010084719 NASA Ames Research Center, Moffett Field, CA USA
Centrifugation of Cultured Osteoblasts and M acrophages asa M odel to Study How Gravity Regulates The Function of
Skeletal Cells
Globus, Ruth K., NASA Ames Research Center, USA; Searby, Nancy D., NASA Ames Research Center, USA; Almeida, Eduardo
A. C, CdiforniaUniv., USA; Sutijono, Darrell, NASA Ames Research Center, USA; Yu, Joon-Ho, NASA Ames Research Center,
USA; Malouvier, Alexander, NASA Ames Research Center, USA; Doty, Steven B., Hospital for Special Surgery, USA,;
Morey-Holton, Emily, NASA Ames Research Center, USA; Weinstein, Steven L., San Francisco State Univ., USA; Dec. 29, 2000;
1p; In English; Future of Chronic Acceleration, 28-31 Jan. 2001, Davis, CA, USA; No Copyright; Avail: Issuing Activity; Abstract
Only

Mechanical loading helps define the architecture of weight-bearing bone via the tightly regulated process of skeletal turnover.
Turnover occurs by the concerted activity of osteoblasts, responsible for bone formation. and osteoclasts, responsible for bone
resorption. Osteoclasts are specialized megakaryon macrophages, which differentiate from monocytes in response to resorption
stimuli, such as reduced weight-bearing. Habitation in space dramatically aters muscul oskeletal loading, which modulates both
cell function and bone structure. Our long-term objective isto define the molecular and cellular mechanisms that mediate skeletal
adaptations to altered gravity environments. Our experimental approach is to apply hypergravity loads by centrifugation to rodents
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and cultured cells. As afirst step, we examined the influence of centrifugation on the structure of cancellous bonein rats to test
the ability of hypergravity to change skeletal architecture. Since cancellous bone undergoes rapid turnover we expected the most
dramatic structural changes to occur in the shape of trabeculae of weight-bearing, cancellous bone. To define the cellular responses
to hypergravity loads, we exposed cultured osteoblasts and macrophages to centrifugation. The intraosseous and intramedullary
pressures within long bones in vivo reportedly range from 12-40 mm Hg, which would correspond to 18-59 gravity (g) in our
cultures. We assumed that hydrostatic pressure from the medium above the cell layer is at least one major component of the
mechanical load generated by centrifuging cultured cells. and therefore we exposed the cells to 10-50g. In osteoblasts, we
examined the structure of their actin and microtubule networks, production of prostaglandin E2 (PGE2), and cell survival.
Analysis of the shape of the cytoskeletal networks provides evidence for the ability of centrifugation to affect cell structure, while
the production of PGE2 serves as a convenient marker for mechanical stimulation. We examined cell survival, reasoning that
osteoblasts might mold skeletal structure in a hypergravity environment in part by regulating apoptosis and thus the duration of
osteoblast productivity. Finally, we tested the influence of centrifugation on microbial activation of a macrophage cell line
(RAW264.7). In response to the appropriate hormonal stimulation, this cell line is reportedly capable of undergoing differentiation
to express osteoclast markers. In addition, a component of the cell wall of gram-negative bacteria, lipopolysaccaride (LPS),
stimulates the formation of osteoclasts in vivo. Thus we tested the influence on centrifugation on RAW?264.7 cells stimulated with
LPS to provide an index of the function of osteoclast precursors.

Derived from text

Microorganisms, Osteoblasts; Centrifuging; Musculoskeletal System; Bone Demineralization; Bone Mineral Content;
Macrophages; Cells (Biology)

20010084778 Los Alamos National Lab., NM USA

Role of Low Frequency Collective Maodesin Biological Function: Ligand Binding and Cooperativity in Calcium-Binding

Proteins

Trewhella, J.; 2001; 14p; In English

Report No.(s): DE2001-768788; LA-UR-00-5739; No Copyright; Avail: Department of Energy Information Bridge, Microfiche
The focus of this proposal was to study the low-frequency collective modes in proteins that have been widely discussed as

potential means for direct control of biochemical processes. While it has been shown that protein dynamics are required for protein

function, there is scant experimental data to establish a clear link between the specific details of the dynamics and control of a

specific function. We used a combination of isotope labeling with Nuclear Magnetic Resonance (NMR) relaxation to probe the

dynamic fluctuations within an individual domain of the calcium-binding protein calmodulin. Cellular functions are regulated

viathe actions of a number of messengers of which the divalent calcium ion is perhaps the simplest.
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20010084923 NASA Goddard Space Flight Center, Greenbelt, MD USA
Echo the Bat and the Pigeon Adventure
Butcher, Ginger, NASA Goddard Space Flight Center, USA; Materials Presented at the MU-SPIN Ninth Annua Users
Conference; November 2000, pp. 171-192; In English; See also 20010084895; No Copyright; Avail: CASI; A03, Hardcopy; A03,
Microfiche

A multimedia, CD ROM to teach 2nd graders about remote sensing was created and developed into aweb site. Distribution
was expanded for Grades K-4 or 5-8. The idea was to have a story introduction, interactive story and a teacher’s website.
Interactive Multimedia Adventures in Grade School Education using Remote Sensing (1.M.A.G.